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PREPARE NOW FOR DOUBLE DUTY. 


FLYING 





fore Did Age 17 Mean Sa Much 
DON'T GET CAUGHT SHORT! 


. . DUTY to 


your country by — yourself more valuable to 


our war effort. 


. DUTY to yourself by preparing 


for an after-the-war career. 

lf you are air-minded Curtiss-Wright Technical 
Institute offers you an opportunity to prepare your- 
self for this double duty with one over-all, highly 































<U RTISS 
TECHNICAL 


concentrated period of special- 
ized training in Aeronautical En- 
gineering and Master Mechanics. 
Upon completion of your 
course you will be in line for 
higher grades and ratings, in 
case of military service. At the 
same time you will be thoroughly 
equipped with a background for 
leadership in the most promising 
industry of the future... 
AMERICAN AVIATION. 
Established in 1929, Cur- 
tiss-Wright Technical Insti- 
tute is located in the very 


AVIATION MECHANICS 


“WRIGHT 


Contractor to the U. 8. Army Air Corps 





JOIN THE U. S. AIR FORCES 









INSTITUTE 


GRAND CENTRAL AIR TERMINAL, 1225 AIRWAY, GLENDALE (LOS ANGELES) CALIF. 
UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOSELEY, OWNER, SINCE ITS ESTABLISHMENT IN 1929 


center of Southern California’s giant aircraft 
industry. It is one of the oldest, best known, 
largest and most distinguished Aeronautical 
schools in America, training men for lifetime 
careers in aviation. With an unsurpassed faculty 
of practical, experienced engineers and techni- 
cians, its high standing in the industry is indicated 
by Mr. Donald Douglas, President of the great 
Douglas Aircraft Company, in choosing this 
school for his own son’‘s training. 

Curtiss-Wright Technical Institute’s thousands 
of graduates are successfully engaged in all 
phases of aviation activity, all with exceptional 
value to our war effort. In addition, we have 
trained Army Air Force Mechanics under contract 
to our government since 1939, long before the war. 

Curtiss-Wright Technical Institute knows how 
to train men successfully. What it has done for 
its graduates it can do for you. The broadest 
training, however, is available to you only as a 
civilian. But you must ACT NOW. Time is all 
too short. SEND COUPON TODAY. 


Offering specialized and proven wateing in AERONAUTICAL ENGINEERING AND MASTER 











MAIL TODAY @® DON'T DELAY 
WITHOUT COST GR GULIGATION SEND WT FULL INFORMATION AMD CATALOG ON THE COURSE CHICKS GtLOW 
CU AERONAUTICAL ENGINEERING COURSE 
COMASTER AVIATION MECHANIC COURSE 
OSPECIALIZED ENGINE COURSE 

O SPECIALIZED AIRPLANE COURSE 

C POST GRADUATE AERONAUTICAL ENGINEERING COURSE 
CO SPECIALIZED AIRCRAFT SHEET METAL COURSE 
() AERONAUTICAL DRAFTING COURSE, HOME STUDY 
(0 AIRCRAFT BLUE PRINT READING COURSE, HOME STUDY 


NAME 








ADDRESS 









CITY 





DATE OF BIRTH 
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HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRCRAFT INDUSTRY 


1. By constructing subassemblies 
to manufacturers’ specifications. 


2. By designing parts for all types 
of airplanes. 

3. By re-engineering parts for 
mass production. 

4. By extending our research fa- 


cilities to aid the solution of any 
design or engineering problem. 


5. By building co mplete airplanes 
and airships. 
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FLORSHEIM SHOES 


_MWMosl Ganextcun C fvicens 


select Florsheim Shoes because it is only natural for 

them to prefer the Florsheim Standard of Quality that was their 

choice m civilian life. The superior fit,comfort and longer wear of Florsheims 
are duplicated in a complete line of styles for the Army, Navy, Marine and 
Air Corps. All military shoes comply with service specifications—straight 


inside line, extended heel, built-up arch, broad toe, oil-treated soles. 


Write for the address of your nearest Florsheim dealer or store 


Mest Millar Fiyles $\CD) 50 4 $4 


THE FLORSHEIM SHOE COMPANY « CHICAGO « MANUFACTURERS OF FINE SHOES FOR MEN AND WOMEN 
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ARE YOU WELDING STAINLESS STEEL? 


Here's New Light on THE SUBJECT 


This book can save you time and 
avoid spoilage of vital alloys, both 
more than ever essential to the war 
program today. Describes and il- 
lustrates equipment, procedures, 
precautions. Request copies on 
your company letterhead, please. 


ADDRESS DEPT. F-4 


UCCESSFUL stainless steel 

welding, as many a shop has 
found out the hard way, puts a 
premium not only on knowing 
what to do, but also what to avoid 
doing—and why. 

That is because the problem, 
first of all, is a double one as com- 
pared to ordinary carbon steel 
welding, since it calls for main- 
taining the corrosion resistance of 
the parent metal across the weld 
area, as well as its strength. Further- 
more, although stainless steel welds 
easily, the various members of the 
stainless family differ considerably 
from carbon steel—and even from 
each other—in the physical and 
chemical phenomena they exhibit 
during the welding process. 

Information, clear and complete, 
is the basic answer. We've supplied 
itin a new 64-page, full-color book- 
let, “Welding Stainless Steels,”’ cov- 


ering all the commonly-used hand 
or machine methods of welding 
Allegheny Metal. Employing a new 
idea in graphic illustration, this 
book is, we believe, the most com- 
plete and understandable coverage 
of the subject yet published—a 
welding shop “bible” purposely 
made so clear and simple that it is 
also ideal for student training. 
@ Write for your copy (see at left). 


STEEL CORPORATION 


BRACKENRIDGE, PENNA, 
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Super Human Vision with THE INVIS/BLE CREW” 


Exectronic “vision” that penetrates through fog 


or cloud ... superhuman range of voice and hear- 


° . * . 
ing...these are what Bendix” Radio developments 


give to the pilot of a U.S. fighting plane! 


And Bendix gives him other “senses”. . . third- 


] 


dimensional Pioneer* Instruments fix his 


senses. 


horizon for him... where there is no horizon. 


They set his course, and hold it for him... show 
. . . . ~ « * 
him his altitude, speed, position. Friez” Instruments 


That 


ature gives to a bird. 


supply his weather sense sure and instant 


perception whi .. these 


SOME FAMOUS MEMBERS OF 


PIONEER*—Flight Instruments. BENDIX* RADIO— Aviga- 
tion, Detection, Communication Equipment. STROMBERG* 
—Aircraft Injection Carburetors. SCINTILLA* — Aircraft 
ignition. BENDIX* PRODUCTS — Aircraft Controls, Landing 
Gear, Stromberg Automotive Carburetors. ECLIPSE* — 
Aircraft. Starters, Operational Auxiliaries. FRIEZ* — 
W eother Instruments. BENDIX* MARINE—Signals, Controls, 


Invisible Crewmen give to earthling man. Together 
they have conquered the hazards of blind flying! 

Today this means, above ail else, constant pro- 
tection for our boys on the battle line. That 
common cause unites the many thousand Bendix 
workers, under inspired engineers. But the science 
that pierces today’s battle smoke... can also serve 
to penetrate the veil of tomorrow’s greater oppor- 
tunities." The Invisible Crew” of Bendix will help 
to overcome the age-old handicaps of “flying blind” 


. into the future . . . as into the fog. 


—€ MARKS OF BENDIX AVIATION CORPORATION OR SUBSIC 


COPYRIGHT 1943, BENDIX AVIATION CORPORATION 
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It’s easier to KEEP ’EM FLYING with Aeroprops 


(|B LIGHT — Weight 

A} ¢ is ata minimum 

in the Aeroprop 

> with its tibb d 
x steel blades. 


STRONG—Pro- 
ellers on com- 
at planes take 

a terrific beating. 

The Aeroprop is 

engineered to 

“Keep’Em Flying”’ 


—SIMPLIFIED— 
The Aeropro 
is built as a self- 
contained unit. 
Automatic pitch 
control and power 
mechanism for pitch changes 
are integral parts of the com- 
pact propeller assembly. 


BUY WAR BONDS— 
KEEP AMERICA FREE 


Grounp crews praise the simplicity of 
Aeroproducts propellers. It’s their job 
to service ships in “nothing flat” and get 
them back into action. The Aeroprop 
simplifies that job. 

True, the Aeroprop has every ad- 
vanced feature of propeller operation, 
including many exclusive principles of 
its own, but these are combined with 
such simplicity that servicing-time is cut 
to a minimum. The simple working 
mechanism is contained in the compact 
propeller assembly itself—easily ac- 
cessible for quick inspection, replace- 


AEROPRODUCTS 


S(VUustse & 


°c errs SF 3 


ment or repair. If necessary, the entire 
propeller can be “pulled” without dis- 
mantling other sections of the engine or 
of the plane. In brief, the Aeroprop is 
designed for swift servicing, for economy 
of time that means savings in peace-time 
as well as in war. 

Simplicity is just ove Aeroprop advan- 
tage. Strength, lightne®, rapidity and 
precision of pitch action, compact unit- 
construction—these are additional fea- 
tures that have qualified the Aeroprop 
for service on thousands of America’s 
war-planes. 


ON 


GM 
GENERAL Motors 




















er | ighter, Interceptor ... 











Designed and Built by “de Havilland”... a 
name famous throughout the world for 
quality. The Mosquito in this picture was 
built in Canada by 


The de Havilland Aircraft of Canada, Ltd. 


TORONTO 
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WARNER AIRCRAFT 


CORPORATION 
DETROIT MICHIGAN 











STARS OVER 


Aptly named is this glorious Lockheed... 
Constellation! tor as cargo carrier, or troop 
ship, it’s bad news for the Herrenvolk . . . 
whichever load she delivers. Ability to get oft 
easily and set down safely, often with tricky 
terrain, is largely due to precision hydraulic 
units which give superb control of this big 
one... .“Blueprints of Safety” guide A. A.C 
thiethods of manufacturing brake control 
valves, which insure maximum dependability 
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*‘Honest, honey, I thought 
I had enough gas! ws 


OU can’t expect the new after-the- 

war-world to change everything! 
But—on the day the Axis surrenders, 
hundreds of thousands of young 
Americans will be expert pilots with 
a deep love of flying. 

And American plane manufacturers 
have plans to satisfy the demands of 
air-minded young America. The avia- 
tion division of B. F. Goodrich is 
working hand-in-glove with them. 

It will be our job at B. F. Good- 
rich to concentrate on flight safety. 
So far we’ve made some pretty impor- 
tant contributions. 


Countless three-point landings are 
safely made today on B. F. Goodrich 


Silvertown Tires. Experienced pilots 
say the Silvertown cushioning tread 
and all-round performance can’t be 
beat. 


Equally many turns and stops are 
made with B. F. Goddrich E. T. Brakes. 
They really offer outstanding ground 
control. 

When that youngster of yours is up 
in his plane on a day that clouds over 
and snows, don’t worry, mother. 
He'll have B. F. Goodrich De-Icers to 
see him through. They protect his 
wings. (For the propeller, he’ll have 
B. F. Goodrich Feed Shoes.) 


Aaa) 


Awards to 
7 plants 


Here are some famous military trainers that 
are supplied with B. F. Goodrich equipment 
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And when Junior and Dad are put- 
tering around in the hangar back of 
the house, they’ll be making patches 
and repairs on their plane with a 
new kind of easy-to-apply rivet, 
made by B. F. Goodrich. It’s called 
a Rivnut, and it’s a cinch to use. 


All these peacetime products are 
vital wartime products, too. Because 
safety helps our fighting pilots get tothe 
destination safely—and back. That's 
what more than 80 B. F. Goodrich 
products for aircraft are doing right 
now. And they’ll be doing 
this job afterwards, too. 


























Every day bombers and fighters are assembled 
with more and more SPEED NUTS. The increased 
use of SPEED NUTS rolls them off the line 
faster and lightens them for added useful load. 
These approved self-locking aircraft nuts grip 
the screws with a DOUBLE SPRING-TENSION 
LOCK that resists vibration for the life of the 
plane. 

The tons of metal conserved with the use of 





IN CANADA: Wallace Barnes Co., Ltd., Hamilton, Ontario 






















are On their way with NEW 


Speed ule 





SPEED NUTS is almost impossible to calculate. 
And the man-hours assembly time saved runs 
into millions. Over 1500 shapes and sizes includ- 
ing many new ones just released. Approved for 
most all non-structural attachments by U. S. Army 
Air Forces and Navy Department Bureau of Aero- 
nautics. Also used on trucks, jeeps and tanks. 
Write for our new book No. 185, illustrating some 
of our very latest developments. 


TINNERMAN PRODUCTS INC., 2086 Fulton Road, Cleveland, Ohio 


IN ENGLAND: Simmonds Aerocessories, Ltd., London 
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@ By successfully producing an airplane from non-strategic 
materials, Ryan met the challenge of war. With new techniques 
thus acquired, Ryan will meet the challenge of peace. Look 
for great things when this know-how is applied to the Ryan 
plane of 194? and remember, Ryan Builds Well. 


RYAN AERONAUTICAL COMPANY, San Diego, Calif. —ffMgeMember, Aircraft War Production Council, Inc. 


Ryan Products: Army PT-22s, Navy NR-1s, Army PT-25s, Major Sub-Assemblies and Exhaust Manifold Systems for America’s Most Distinguished Aircraft 
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-“POWER TO WIN 


Powered by Continental Red Seal 
Engines, these highly manevuver- 
able trainers fly with the steady 
dependability that inspires cornfi- 
dence in thousands of youngsters 
streaming through our military 
schools. 


Awarded to the Detroit 

and Muskegon Plants 

of Continental Motors 
Corporation 

for High Achievement. 


[ontinental Motors [orporation 
Aircratt Fngine fJivision 
MUSKEGON,“MICHIGAN 








Your Dollars Are Power, Too! 
- . » Buy War Bonds 
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In another day and in another war, there 
was a general who believed that taking the 
other fellow by surprise was half the battle. 
He was the immortal Stonewall Jackson. 
His gaunt, gray legions marched so fast and 
so far—struck so swiftly and so unexpect- 
edly—that they were known everywhere as 
“Jackson’s foot cavalry.” 

In this day and in this war, “surprise” is 
no less a factor. But, today, it’s not the 
“foot cavalry” that does the surprising ... 
it’s the air-borne infantry. Swooping down 
behind enemy lines in huge, Waco designed 


gliders with jeeps and field guns, these 


ALL ARMY CARGO-TRANSPORT GLIDERS ARE WACO DESIGNED 








sd , 
tough fighting men strike as quickly and as 


quietly as lightning at key air fields, ports 
and gun emplacements... and with all of 
lightning’s deadly effect. 

That’s the way it happened in Sicily— 
remember!—and, very likely, that’s the way 
it will be happening soon all along the 
road to Berlin and Rome and Tokio. 

Against that day, we’re right up to our ears 
in glider construction here at Waco...and 
the same goes for the fifteen other widely 
scattered manufacturing plants which are 
building these Waco designed gliders 


under Waco engineering supervision. 
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... the land of youth and freedom 
beyond the ocean bars, 

Where the air is full of sunlight and 
the flag is full of stars. 


—HENRY VAN DYKE 


. a . ; 
fone before the war Kendall was recognized by = 


4 leading flyers as an oil that “had what it takes.” 
loday, American airmen find that Kendall will stand 1 
up under the brutal, punishing heat of modern war- 


plane engines . . . that it proves completely depend- 

able when the going is ah 0 Only the Pre oil The 

can pass such tests. The extra quality of Kendall is yRovok oe . ih 2 
the result of special refining applied to 100% Brad- OIL 

ford. Pennsylvania crude, the choicest in the world. 

Ask for Kendall, the 2000 Mile Oil. 


KENDALL REFINING COMPANY, BRADFORD, PA. KENDALL REF. 


BUY MORE WAR BONDS 


The things that make America 
will endure only if every Ameri- 
can helps to preserve them. Buy 
War Bonds regularly to the limit 
of your ability. This is one way 
in which everyone can help. 


CO. OF CANADA, LTD., TORONTO 
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Leadership, in war or peace, places a responsibility upon any organization. 
Perfect Circle is maintaining its leadership in the aviation industry as it has 
for so many years in the automotive industry. Today Perfect Circle is manu- 
facturing millions of aircratt piston rings designed to meet the most exacting 


requirements of those who make the world’s finest aircraft engines. 





Khe Poxfecl CCrurcle Comp WMtos 


Hagerstown, Indiana * Richmond, Indiana e Newcastle, Indiana e Tipton, Indiana « Toronto, Ontario, Canada 
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Perfect Circle has once again written 
@ new page in piston ring history. 
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LOOK BEHIND 


A YARD OF 


FLIGHTER 





It's our pledge of Quality, Service and 
Dependability that makes FLIGHTEX 
fabric superior fabric. No wonder each 
year more manufacturers buy more 
FLIGHTEX than any other airplane 
fabric. 


World's Premier Airplane iekete FLIG TERFABRIC. FABRIC 


awe SS 


FLIGHTEX 


SUNCOOK MILLS — 40 Worth St., New York Export ee Inc. 


25 Beaver St., N. Y, Cable Address—"Aviquipo” 
Leading Manufacturers of Fabric and Tapes for the Aircraft pdocrs 


RESALE DISTRIBUTORS 


AIR TRANSPORT EQUIPMENT, INC., Roosevelt*Field, Garden City, N.Y. VAN DUSEN AIRCRAFT SUPPLIES, Wold-Chamberlain Airport, Minneapolis, Minn, 
INTER CITY AIRLINES, East Boston, Mass and Chapman Field, Waterloo, lowa. 
THE AIRCRAFT STEEL & SUPPLY CO., Wichita, Kan., Fairfax Airport, KARL ORT, York, Pa. 
Kansas City, Kan., Dallas, Tex AVIATION SUPPLY CORP., Hapeville, Ga. 
SNYDER AIRCRAFT CORP., 5036 West 63rd St., Chicago, Ill. PACIFIC AIRMOTIVE, Burbank, Cal., Oakland Airport, Oakland, Cal. 
and Sullivant Avenue Airport, Columbus, Ohio. AERONAUTICAL TRADING CO., 169-24 Rockaway Blvd., Jamaica, N. Y. 
LEAVENS BROS. AIR SERVICE, LTD., Barker Airport, Toronto, Canada. 
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DIMENSIONAL 
CONTROL 
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Dimensional Control covers the subject of gages and 
their application to industrial inspection in addition 
to the development of sound gaging policy. 


The 80-page book, the visual portfolios of 46 class- 

room charts,27”x 32”, and the 28-page printed lecture 

manual will readily provide the necessary material to 

= \ organize and conduct training classes for inspectors 
ate and shop men engaged in precision canteen 
yerd © cor? si Book, charts and lectures have been recently revised 
eae to bring them up to date. All are now being enthusi- 

astically used in training courses from coast to coast. 


The textbook, “Dimensional Control,” is available to 
students at $1.50 per copy. The charts, mounted on 
an easel and including the lecture manual, are priced 


at $3.50 per set. All prices are postpaid in the U.S. 





The supply of all this material is limited and the 
curtailment of ed supply makes further editions 


problematical. Better order what you need now. 


THE\ SHEFFIELD 
CORPORATION 


DAYTON 1, OHIO, U.S. A, 

















SHEFFIELD CORPORATION, DEPT. X *« DAYTON 1, OHIO 
Please send me.___copies of “Dimensional Control” for which 
T enclose purchase order or $___. ($1.50 per copy postpaid). 


Please send me___—sets of classroom charts with manual for 


which I enclose purchase order or $____.. ($3.50 per set postpaid). 


Name. 


Street and No 








City and State_— 























Every RCA Avi 


O NAVIGATORS of kyways and 
ocean lanes a fine chronometer is the 
To the expert 
symbol 


ultimate of 
machinist a good micrometer 
of precision. Both of these instruments 
are, indeed, highly accurate; yet finer still 
aviation 


accuracy. 


is the precision required of 
radio equipment. 

An example of this high degree of ac- 
I e shown 
to keep 


curacy is the quartz crystal 
above. Crystals like these are used 
radio transmitters, and in some cases receiv- 
ers, operating at their proper frequency. 

To do this efficiently the quartz plat 
be cut and ground with extreme a 


Only very minute tolerances can be 


Precision work in other 


quires measurements 
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thousandth of an inch, But RCA crystals are 
measured in microns, and fractions of mic- 
rons, and one micron equals only 40 mil- 
lionths of an inch. 

A very slight error will make a difference 
of thousands of cycles in the crystal fre- 
quency controlling the oscillator circuit. 
Conventional measuring instruments are use- 
less for this work. That is why, for produc- 
tion of RCA crystals, RCA engineers have 
devised special means, such as X-rays, great- 
ly magnified micrometers, and electronic 
devices. 

RCA crystals are made with such precision 
that operating frequencies can be held to 
two ten-thousandths of one per cent! Thus 
the crystal vibration frequency will not vary 
more than 3 cycles in 1,000,000. 
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With wear and aging, mechanical devices 


lose their initial accuracy. Yet eryst 


which are properly cut and carefully ground® 


will maintain their original accuracy if 
definitely. Thus precision of RCA crystals 
is maintained at all times, assuring you of 
permanent accuracy. 

So, too, every other factor affecting per 
formance of aviation equipment is worked 
out with meticulous exactitude by RCA 
through every step of theory 
manufac- 


engineers 
every operation in 
ture. That is why aviation en- 
gineers say confidently, “RCA 
Aviation Radio Equipment is 
dependable. You're ‘on the 
beam’ when you consult RCA 


resear¢ h!” 


RCA AVIATION RADIO 


RCA VICTOR DIVISION + RADIO CORPORATION OF AMERICA 


¢ CAMDEN, WN. J. 








The Columbia won every event in its class at the 1926 Na- 
tional Air Races. In 1927, Clarence Chamberlin flew it from 
Long Island to Germany. In 1930, Capt. Errol Boyd and 
Lt. Harry Conner flew it from Newfoundland to England. 





Above: at Kottbus, southeast of Berlin, where Pilot 
hamberlin landed en route to Tempelhof Field, the 
nbia gives this curious crowd something to think 
about. Below: the AT-21-BL gunnery crew trainer, 
tow in production for the U. S. Army Air Forces, 


-BELLANCA < 


This remarkable combat photo shows 
one of the unescorted B-17’s in a 
fleet that rained destruction on the 
U-boat base and shops at Wilhelms- 
haven. Many of these powerful U.S. 
Army Eighth Air Force planes flew 
from America to England before they 
started their round-the-clock high 
level precision-bombing tasks over 
Germany. 

Here is the answer to all Germans 
who thought America was “too far 
away. Had the Nazi leaders been a 
little brighter, they might have 
feared us sooner. Sixteen years ago, 


K EE P 


NEW CASTLE, DELAWARE 


ON BUYING U. 


U.S. Army Air Forces Photo 


in 1927, a clear sign of American air 


prowess appeared in the German 
skies. It was the famous Bellanca 


long-distance cabin monoplane which 
flew over 4,000 miles to Germany in 
42 hours and 45 minutes, non-stop, 
setting a world’s record. 

Today, the Bellanca tradition 
marches on in the production of the 
AT-21-BL gunnery crew trainer— 
precision-built armament equipment 
— and aircraft components for many 
of the United Nations bombers that 
are fighting for freedom in every 
theatre of this global war. 


Ss. WAR BONDS 


AIRCRAFT 
ORPORATION 








Aviation Needs You as a Trainet W 


ry) => 
—==Sc” SPARTAN Specialized Training Can 


Equip You for a Splendid Lifetime Career in 
the Scientific Profession of Meteorology 


Here's opportunity with a triple advantage! As a trained weather forecaster—{!) you can 
secure an important position in America's great aviation industry—(2) you can be of far greater 
value to your country when called to military service—(3) you can be ready for a splendid life- 


time career as a professional meteorologist in the promising post-war era. 


Si euewuvedsdueuduanl | 


There is an increasing need for trained weather forecasters in aviation. The U. S. Army Air 
Forces, the Civil Service and the Airlines are experiencing a critical shortage of meteorologists. 
Graduates of the Spartan School of Meteorology are stepping into good-pay positions in weather 
stations of the airlines and other branches of the aeronautical industry. Others have received 


rapid advancement in the armed forces and now hold commissions. 


Exceptional opportunities are ahead for both men and women in this scientific field — and 
the School of Meteorology of the SPARTAN School of Aeronautics has the modern training facili- 
ties and skilled instructors you need for the right start and a successful future. Four fluorescent- 
lighted laboratories are completely equipped. Students receive skilled personalized instruction 
and practical experience that can be directly applied to the needs of the aviation industry. 


* Meteorology Considered Essential to the 
War Program—FEvery consideration for defer- 
ment from selective Service is extended to meteorology 
students, many of whom join the Air Forces as technical 
specialists, as instructors in Air Forces training schools, 
airlines handling the ferrying of aircraft to different 
parts of the world, the Weather Bureau, and other 
agencies of the government. 


SPAATAN 


The SPARTAN School of Meteorology has received 

high praise from the Air Forces, Civil Service and 
Airline meteorology department heads for the thorough- 
ness of instruction, methods of training, wealth of modern 
equipment, and quality of graduates produced. Start 
your meteorology training at SPARTAN at once—to in- 
crease your value to America now—to be ready for life- 
time career after the war. 
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SPARTAN SCHOOL Salutes the U.S. 


Army Air Forces for their grand and glori- ~ 
ous accomplishments on the fighting fronts. Since 7 
July 1, 1939, Spartan School has been training avia- 7 
tion cadets for the U. S. Army Air Forces. Flying is 7 


done from six auxiliary fields in the vicinity of Tulsa, 








ATHER FORECASTER 


be 











The Spartan Weather Observation Tower 


SPARTAN also offers you superior specialized training for Continue your education at this “University of Aviation” where 


these aviation careers: Commercial or Airline Pilot, Flight In- you are assured advantages obtainable at no other school of 
structor, Aircraft or Engine Mechanic, Aeronautical or Airline its kind. Next semester in Weather Forecasting starts Sept. 27th. 
Maintenance Engineering, Radio Communications and Instrument Next semesters in other courses start September 20th and 
Technician. January 3rd. 


SCHOOL OF AERONAUTICS 


DIVISION OF SPARTAN AIRCRAFT COMPANY 


FAFRONAUTICAL ENGINEERING 


DIVISION OF SPARTAN SCHOOL OF AERONAUTICS 
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PARTAN SCHOOL OF AERONAUTICS—Capt. Maxwell W. Balfour, Director, Address Dept. F-103, Tulsa, Oxlano.na CHECK COURSES YOU PREFER 
Send me your new Catalog, describing in detail the SPARTAN courses | have checked, also stating tuition - Aeronautical Engineering () Airline Pilot 
and living expenses. = Airline Maintenance CD Aireraft or Engine 

Engineering Mechanic 
- Commercial Pilot 


Commercial Flight : . 
Instructor = Private Pilot 


~ Airline Service Mechanic Weather Forecasting 1 . 


. ) Women’s Instrument 1 
Previous Education. ) Instrument Technician Technician 
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= Radio Communications 
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BRILLIANCE WITH A PURPOSE 


Like mirrors and jewels is the sparkle of polished metal parts in an Allison— 
but the eye cannot begin to see the perfection this brilliance reflects. % For 
one of the challenges in making aircraft engines is this... % To pre- 
serve — by exquisite accuracy of manufacture and finish—all of the 
inherent strength and endurance in every ounce of material 

used. * This need for perfection is nothing new to 

Allison. For years it has been our special province 

to handle metals with precision and lapidarian 

skill. % In today’s tasks we are 

advantaged by all that General 

Moters has to offer in production 

techniques. * The result is a liquid- 


cooled aircraft engine which in 


performance can speak for 


itself — and an engine 
which we are resolved 
to make the finest 


in the world. 


KEEP AMERICA STRONG 
BUY MORE BONDS 


POWERED BY 
ALLISON 

P-38— Lightning 
P-39—Airacobra 
P-4o— Warhawk 


=? P-51:— Mustang 
INES 


+ 4 
LIQUID-=-COOLED AIRCRAFT ENG OOFG 
| GENERAL 


DIVISION OF || MOTORS 
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ANOTHER AVIATION “FIRST” FOR GENERAL TIRE... 





IN USE BY THE 
ARMY AIR FORCES 


® Out of The General Tire & Rubber Company’s long, 
practical experience in the design and manufacture of 
aircraft tires and other aviation products, comes this new, 
scientific instrument for designating correct aircraft tire 


pressures .. . regardless of load! | 


The General Deflect-O-Gauge, developed by aircraft tire 
engineers, takes up where the ordinary “air-pressure” 
gauge leaves off! Easy to use .. . but a precision instrument 
that measures tire deflection. Indicates absolutely accurate 
limits for variable take off loads on all Type I, (Smooth 
Contour), Type II, (High Pressure), Type III, (Low Pres- 
sure), Type IV, (Extra-low Pressure) and Type VI, (Low 









First scientific answer to “How Much 
Air Pressure’ in Aircraft Tires... 


. 6 W 7 sen 
Clit thes coupon se 








33 

























Profile) aircraft tires of any make, and begins a new era of 
accuracy in aircraft tire maintenance. 


The General Deflect-O-Gauge is made of high quality 
steel, plated for protection . . . calibrations are easy to read 
. .. spirit level on base assures correct readings. Comes 
packed in a sturdy, attractive wooden case, the General 
Deflect-O-Gauge can be assembled in 10 seconds. For fur- 
ther information, fill out the coupon and mail to Aviation 
Division, General Tire & Rubber Company, Akron, Ohio. 


THE GENERAL TIRE & RUBBER COMPANY 
AVIATION DIVISION « AKRON, OHIO 


— —_ = 
——_— 
_ 
— —_= = * jon 
d for informotive instructio 


ddress: Aviation 
.0-GAUGE .--A 
ol DEFLECT-O 


& Rubber Compon 





booklet for the Gener y. Akron, Ob'O 


Division, The Genero! Tire 
Name an aceon 
Compan Tg ame 


a 
Address Te 
City ond State NO OBLIGATION 


NO CHARGE Mail this today! 


War or Peace... when anything new takes place 
in lightplane progress, expect it to start with 
Aeronca... that’s why Grasshoppers were born! 


* x Just a short time before America’s offi- 
cial entry into the war, the Army decided to 
experiment with light planes under actual com- 
bat conditions . . . take-offs from small, bumpy 
fields . . 
times a country road.. 
cow pasture ... all kinds of weather .. . 
constant alerts both day and night. * * * 
And the easily handled Aeroncas came through 
all gruelling tests with such a record for depend- 
ability, that today, satisfied Air Corps Personnel 


ERONC-Z 


FINEST 


. landings in congested areas . . . some- 
. often just a common 
and 


m™ AERONCA 


FIRST 


A full-color book to delight the young in 
heart . .. Walt Disney’s “Mr. Grasshopper Wins 
His Wings”. Send 10¢ in stamps to Dept. E, 
Aeronca Aircraft Corp., Middletown, Ohio. 


Abel Grasshopper 

reporting for duty, tis 
Able to climb quickly {, 
restricted space , , , 

able to land anywh a 
and willing to do ANY toy, 
chore the Army may asi 


allocate them for pre-glider training, liaison 
work with troops afield, artillery operations, 
and various other assignments for which their 
maneuverability and control qualify them. 
x x x Officially designated as the Army’s L-3-C 
... a keen-minded brass hat, after seeing them 
perform, promptly dubbed them “Grasshop- 
pers”... We emphasize with modest pride this 
apt appreciation of Aeronca “First and Finest.” 
Aeronca Aircraft Corporation, Middletown, O. 
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© 1943—Acronca Aircraft Corporation 
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TOMORROW 
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How Precise is Precision? 


Maybe your yardstick is a fine watch. Ours is a Ranger 


12-cylinder in-line, air-cooled engine. See the compari- 


sons between the two listed below. 


\ whole battery of fine laboratory instruments, plus 
the genius of craftsmanship, are responsible for the 


Ranger’s outstanding precision performance. 


There’s the spectroscope, for example—so sensitive 


it can spot a particle of metal 
as minute as seven parts in a 
hundred thousand. Fairchild 
uses it to explore and to control 
the metals in Ranger engines. 

{ quarter million volt X-Ray 
is another Fairchild key to 
secrets that are hidden beneath 
4 inches of solid steel. It tells 
our engineers which metals can 
“take it.” 


A QUALITY WATCH 
PARTS—about 350. 


PRECISION measure- 
ments—wheel pivot 
held to a tolerance of 
1/2 of 1 per cent of its 
diameter. 

SPEED of moving 
parts—balance wheel 
oscillates 5 times per 
second, 


Under a metallurgical microscope our technicians can 
read the history of any metal... tell how it was pro- 
cessed during manufacture. 


With electrical instruments they can detect a flaw 
one ten-thousandth of an inch in depth that could be- 


come a bottomless pit of danger. 


A beam of black light is played over machined sur- 


A RANGER ENGINE 
PARTS — exactly 4,127 
PRECISION measure- 
ments— impeller shaft 
held to a tolerance of 
1/10 of 1 per cent of 
its diameter. 

SPEED of moving 
parts—fastest part 
revolves 520 times per 


second, 


faces to expose the structural 
“criminals” that may lurk 
within. 

These and hundreds of other 
present-day miracles are routine 
matters for Ranger engineers 
and scientists. Result—the 
Ranger Engine...combination of 
precision and power . . . another 
Fairchild “touch of tomorrow 
in the planes of today.” 


BUY U.S. WAR BONDS AND STAMPS 


RANGER AITRCRAFT 


Division of Fairchild Engine and Airplane Corporation - 


ENGINES 


Farmingdale, Long Island 
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BOOTS AIRCRAFT NUT CORPORATION ®© GENERAL OFFICES, NEW CANAAN, CONNECTICUT 
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If You Have 
A Vibration Problem... 


Vibration-loosed connections are 
major sources of trouble on auto- 
mobiles, bicycles and household 
appliances as well as on industrial, 
farm and office machinery. To 
eliminate such trouble, manufac- 
turers who place a premium on 
customer satisfaction, will, in the 
post-war period, use Boots Nuts 
wherever vibration is a factor. 
First developed for use on air- 
planes, where loose connections 
cannot be tolerated, Boots Self- 
Locking Nuts withstand severest 
vibration—they can’t come loose. 
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WHERE RESCUE RIDES ON LIGHTNESS 


Lighter than any other nuts, Boots all-metal, self-locking nuts 





save from 60 to 80 pounds of weight on a single 4-engine 
bomber. This saving is sufficient to enable that bomber to 
carry a 7-man rubber life raft with 30 days’ emergency ra- 
tions, signal, repair and first aid kits, oars, rope, sail, scouts 
knife, pistol, fishing tackle, whistle, bailing bucket, sea 
anchor and tarpaulin. Total weight 70 pounds. 

Boots Nuts meet the exacting specifications of all govern- 
ment agencies and are used on every type of U. S. aircraft. 
They withstand severest plane vibration and the corrosive 
action of oil, salt water or chemicals. They can be used 


again and again — literally ‘outlast the plane.” 


“They Fly With Their Boots on—Lighter” 


BOOTS | 


Self-Locking Nuts For Application in All Industries 
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FLOATS FOR OUR SEAPLANES.... For many years Edo has occupied a position 
of world leadership in the development and manufacture of float gear for seaplanes. As a consequence of 
yecialization, Edo has long since become the recognized supplier of single and twin floats to virtually 
wery American aircraft manufacturer... The war found Edo engineers and production methods ready 
and the transition to large scale production of float gear for our military aircraft was swift and smooth. With 
the aid of greatly increased facilities, exacting schedules have been met fully and on time. The Army-Navy 
"B,”’ flying over the Edo plants, is an assurance that all is well on this sector of the vast production front. 


EDO AIRCRAFT CORPORATION, 414 SECOND STREET, COLLEGE POINT, L. I., N. Y. 


EDO FLOAT GEAR 


SERVES THE UNITED NATIONS 
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Heel 


Achilles 


This slashed-in-two Flying Fortress* 
theoretically should not fly. There had 
been stiff fighter opposition. In the 
melee, a Messerschmitt, crazily out of 
control, crashed into it. 


The German plane was destroyed 
on impact. The Fortress’ fuselage was 
ripped diagonally from top to bottom. 
Control surfaces were carried away. The 
tail gunner, suddenly imperiled in his 
wabbling section, crawled forward over 
the narrow floor structure that held the 
parts together. And the Fortress flew 
steadily for an hour and three-quarters 
—back to her base for a perfect landing! 


THE TERMS *“FLYING FORTRESS** AND 


FLYING 


Often the question is asked about 
Boeing Fortresses: “How can they do 
it?” One Fortress came home with 2000 
bullet holes, and with big areas of both 
wing sections shot away. Another had a 
hole in the fin “large enough for the 
navigator to walk through.” Others have 
come in with rudder and elevator con; 
trols sheared by gunfire. 

How can they do it? 

One reason is Boeing design. The 
Fortress has no Achilles heel, no highly 
vulnerable spot for the enemy to attack. 
No single structural member has to carry 
the entire load for its section; even when 


DESIGNERS OF THE FLYING FORTRESS + THE STRATOLINER * PAN AMERICAN CLIPPERS BOE ING 


STRATOLINER ARE REGISTERED BOEING TRADE-MARKS 
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Buy War Bonds and Stamps 


a 
large portions of the plane are badly 
damaged, the Fortress usually is strong 
enough to remain aloft, fight off its 
enemies, and return home. 


There are other reasons, of course — 
many of them. But they all stem from 
what has been termed the integrity of 
Boeing products. Soundly and conser 
vatively engineered, honestly built, these 
products always have done more than 
has been expected of them. True today, 
it likewise will be true in peacetime to 
morrow . .. if it’s “Built by Boeing” it's 
bound to be good. 
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Dare We Speak of Peace? 


Yes— because it means so much to all of us individually. 
With it will come again those products of industry like 
the car, the radio and the refrigerator, which never 
were Juxurics so much as necessities. And those who 
are thinking in post-war terms are asked to remember 
that Weatherhead will be prepared to help build these 
products again as well as the many strange new ones 


destined to emerge from this war. 


Look Ahead with @ 
Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
cluirer tital parts for the antomotive, aviation 
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Republic Aviation Thunderbolt 


nderbolt- lands 





reer the fastest and most 
powerful high-altitude fighter in the sky 
today, the Republic P-47 Thunderbolt re- 
lies upon time-tested Houdaille hydraulic 
mechanism to raise or lower its rugged 


landing gear and to operate its wing flaps. 
c { ~) 


Behind Houdaille products is more than 
a quarter-century of engineering experi- 
ence which today is producing equipment 
in quantity for many types of war planes, 
from the highest speed fighters to the 


heaviest bombers, 


THE HOUDAILLE-HERSHEY CORPORATION 
Detroit, ex , lichigan 


BUFFALO ARMS CORPORATION 
Buffalo, N.Y. 


GENERAL SPRING BUMPER DIVISION 
Detroit, Mich., and Chicago, III. 


HOUDE ENGINEERING DIVISION 
Buffalo, N. Y. 


JACKSON BUMPER DIVISION 
Jackson, Mich. 





JACKSON CRANKSHAFT DIVISION 
OF MUSKEGON MOTOR SPECIALTIES CO; 
Jackson, Mich. 


MUSKEGON MOTOR SPECIALTIES CO,, 
Muskegon, Mich. 
OAKES PRODUCTS DIVISION 
North Chicago, IIl., and Decatur, IIL, 


SKINNER COMPANY, Ltd. 
Oshawa, Ontario, Canada 
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CHAMPION SPARK PLUG 


in today's high output, turbo supercharged engines take a lot of 
punishment. The same qualities that made Champion the spark 
plug of racing champions have skyrocketed them to favor for 
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our most powerful aircraft engines. 


- 


CHAMPIOX 
PaTENTED 


= 


C26—Unshielded 





USE 


CHAMPIONS 


Just as no chain is stronger than its weak- 
est link, so no spark plug is better than its 
insulator. 


The insulating material used in Champion 
Ceramic Aircraft Spark Plugs is a revolu- 
tionary, new development, having properties 
and advantages unequalled by any other in- 
sulating material. 


Its resistance to heat and mechanical shock 
—wide variation in temperature and pres- 
sures—make it ideally adapted to the mani- 
fold ignition problems encountered in high 
altitude flight. 


In addition, Champion Ceramic Aircraft 
Spark Plugs are backed by thirty-odd years 
of experience in the spark plug field exclu- 
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C€26S—Shielded 


sively—a certain “know how” that is evi- 
denced by their outstanding dependability 
with our air forces. 


Characteristic advantages of Champion Ceramic insulation are: 
1. Immunity from heat and chemical reactions. 


2. Freedom from fuel, oil, or moisture absorp- 
tion which causes “shorts”’. 


3. Inherently high heat conductivity with con- 
sequent wider range between pre-ignition 
and fouling. 


4. Absolute uniformity of material. 


5. Homogeneous structure eliminates air spaces 
which cause current leakage. 


6. Easily cleaned and serviced—no specialized 
equipment or factory returns necessary. 


7. Scientifically controlled manufacture. 


WITH CONFIDENCE 
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It’s 37 hours’ flying 
time from Kansas 
City to this Chinese 
student's home, out- 
side Chungking. 


This Soviet worker 
in Yakutsk, Siberia, 
lives only 28 hours 
flying time from the 
Washington, D. C 
airport. 
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This Alaskan Eskimo 


The office of this 
lives near Fairbanks— 


newspaper publisher 
in Calcutta, India, is 13 hours’ flying time 
41 hours’ flying time from the Chicago air- 
from Times Square, port. 

N. Y. 
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The Pacific atoll 
where this Fiji Island- 
er lives is only 34 
hours’ flying time 
from Denver. 


A 23-hour flight from 

Boston will put you 

in the office of this 

wholesale coffee 

dealer in Sao Paulo, 
razil. 


No man on earth lives more than 60 hours 
from your local airport... 


** 4 LOT OF THINGS are: different in 

India than they are back home in 
Altoona,” wrote a 19-year old sergeant 
in the U. S. Air Forces to his mother 
in Pennsylvania. 


Never before in his life had this 
boy travelled beyond Pittsburgh — 
until he flew to India in a Liberator 
bomber. 


To him — and hundreds of thou- 
sands of home-town American boys 
like him — India was a place “off there 
somewhere.” He'd seen it in the news- 
reels and travelogue films. In his 


geography book he'd learned some- 
thing about India’s crops and minerals 
and untold riches, and the funny way 
the people dressed. 
The world as it really is 

Now his letters from overseas — tell- 
ing how people talk and work and 
live in a strange land he never 
dreamed he'd see — are penetrating 
into the lives and thinking of bis 
family and friends in the town where 
be grew up. 

This is happening all over America 
today And when our boys come home 


again—from India and China and 
Britain and Dutch Harbor and Aus- 
tralia and North Africa — they'll think 
of the world as they know it really is. 


Not as isolated continents or sep- 
arate hemispheres, but a clustering of 
nations whose individual welfare, in 
the peace to come, will depend upon 
the welfare of them all. 

They know it can’t be otherwise, 
when 20 spot on earth is more than 
60 hours’ flying time from your local 
airport! 


In such a world, right now, we face 





CONSOLIDATED VULTEE AIRCRAFT 
























October, 1943 































the necessity of. waging and winning 
a global war. Tomorrow — in a world 
shrunk still smaller because of even 
swifter long-range planes to come — 
we and all other nations must some- 
how contrive to get along together as 
neighbors. 
Air power — for peace 

There are bewildering problems 
ahead. But one thing is certain. The 
plane—by accelerating the inter- 
change of men, mail, merchandise, 
ideas, culture, and beliefs — will help 
to bring about a greater understand- 
ing between the peoples of the earth. 


And without understanding, there 
can be no lasting peace. 
























(Orthographic projection, centered on London) 





A plane recently flew the 1400 air 
miles from London to Moscow on a 
special mission in the morning, return- 
ing that same afternoon. Top speed: 
400 M.P.H. 








Your sales manager 
in Brisbane cart: at- 
tend a meeting in San 
Francisco on short 





ootice. Flying time: 
35 hours. 
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Today's planes, with their tremendous 
speed and long flying range, need not 
follow old established trade routes. 
The 9400-mile sea route from Neu 
York to Bombay is about a 3-week 
voyage, but the air route is only 7790 
miles. Flying time: 39 hours or less 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

San Diego, Calif. + Vultee Field, Calif. + Fort Worth, Texas 

New Orleans, la. * Nashville, Tenn. + Wayne, Mich. 

Allentown, Pa. * Tucson, Ariz. + Elizabeth City, N. C. 
Lovisville, Ky. * Miami, Fle. 


Member, Aircraft Wor Production Council 
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QUICK FACTS FOR AIR-MINDED READERS 


Consolidated Vultee designed and perfected the long-range 
Liberator bomber — was the first to turn out multi-ton bombers 
in volume production on a moving assembly line. 

Because teamwork means more bombers and an earlier vic- 
tory, the Consolidated-designed Lib is alse being pro- 
duced by Ford, Douglas, and North American. 





Liberators and Catalinas have helped to provide a “complete 
shore-to-shore air cover” spanning the Atlantic as protection for 
convoys against Nazi submarines, according to joint statement 
by British Admiralty and Air Ministry. 


All transport planes, including the Liberator Express, are being 
equipped to carry standard stretchers for the evacuation of 
wounded, according to the Office of War Information. 


To protect Australia’s 11,000-mile coastline, the Royal Aus- 
tralian Air Force chose Catalinas as ships that can regard < 
“journeys of 2000 miles or more as routine. Catalinas can 
remain in the air for thirty hours and con reach Australia’s 
remotest bases and return without refueling,” according to 
the Commonwealth of Australia Department of Information. 


At the end of 1943, the United States will bave about 865 air- 
ports, each with paved runways of 3500 feet or more. This com- 
pares with less than 100 such airports in 1940. 
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. . . 


There are 11 Consolidated Vultee plants in the United States. 
If these 11 plants could be put under a single roof, they would 
occupy a building 3 miles long and 5 city blocks wide, 
























in addition to the Liberator bomber, Liberator Express trans- 
port plane, and the Coronado and Catalina patrol bombers, 
Consolidated Vultee also builds dive bombers, trainers, and 
torpedo planes. Above: the Valiant — basic trainer widely 
used by the Army, Navy, and Marine Corps. 





“O.K. for take-off!” Another buge Liberator bomber rolls 
off Consolidated Vultee’s moving assembly lines into the 
hands cj the test pilots. On every aerial battle front, the 
Speed, range, fire power, and precision bombing of the 
4-engine Liberator is helping to transfer the Axis dream 
of victory into a nightmare. 








LIBERATOR (4-engine bomber) — CORONADO, CATALINA, (patrol bombers) — P4Y (anti-submarine plane) — LIBERATOR EXPRESS 
(transport) — VALIANT (basic trainer) — VENGEANCE (dive bomber) — SENTINEL (“Flying Jeep”) — RELIANT (navigational trainer) 
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Giant transport 
takes off on AEROLS* 


Capable of carrying jeeps and light artillery, as 
well as paratroops, Curtiss-Wright’s “Commandos”, 
used by the Army Air Force, are destined for 
a vital role in today’s lightning warfare. 


Equipped with Aerols, these huge, heavily laden 
transport planes sweep away to swift, sure take- 
offs. And their landings are feather light, for 
Aerols effectively cushion all landing shocks. 


Today, Aerols are providing performance of this qual- 
ity not only on “Commandos”, but on every type of 
military aircraft. Such service forecasts their impor- 


tance to the future safety and comfort of travel by air. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 
AIRCRAFT DIVISION *¢ ¢ CLEVELAND, OHIO 


Also Manufacturers of Cleco pneumatic tools for the aircraft and gen- 
eral industry, Cleco sheetholders, Cle-Air shock absorbers for trucks 
and buses, and Cleveland rock drills for mining and construction work. 


*THE SHOCK ABSORBING UNITS ON AN AIRPLANE'S LANDING GEAR; THE NAME IS DERIVED 
FROM THE WORDS “AIR” AND “OIL"—THE FLUIDS USED TO DISSIPATE THE LANDING SHOCKS 
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“SEEING” through Fog and Darkness 


RADIOMEN OF 
“THE INVISIBLE CREW” 


These “Radiomen” have the ability 
to withstand extreme service condi- 
tions due to the painstaking 
efforts of Bendix Radio Engineers. 
No detail is too small to escape 
the grueling tests that insure un- 
failing performance. Electronic re- 
search continually steps up already 
high performance to exceed every 
standard previously reached. 


Superhuman Vision with 
“THE INVISIBLE CREW” 


Superhuman range, far into 
space... superhuman penetra- 
tion, through darkness, cloud 
or fog... this is the electronic 
““vision’’ that Bendix Radio 
developments give to the pilot 
of U. S. combat aircraft. 

With special electronic de- 
vices developed by Bendix 
Radio, he ‘“‘sees’’ what lies 
ahead. He talks with fellow 
pilots, and keeps in touch with 


More than 25 Bendix 
plants are speeding 
“The Invisible Crew” to 
world battle fronts. 


comrades on the ground. He 
picks up distant radio stations 
to guide him on his course. 
Daily, as routine practice, 
he uses new and wondrous elec- 
tronic applications of Bendix 
Radio too confidential to talk 
about now. Through these 
members of **The Invisible 
Crew”’ he senses secrets of the 
future .. . the future that 
awaits his triumphant return. 
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PREDICTION: Postwar freight will fly 
...at less than 15 cents a ton-mile 








A 25 percent cut in air cargo rates can boost 
potential air freight volume ten to twenty-fold 


This “Transportation Triangle” is drawn 
illustrate this faet: As the costs of air trans#§ 
portation are reduced, the volume of poten-= 
tial air cargo increases — not in direéty 
proportion but at a much greater raté 
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Av VICTORY looms one certainty: Out of 


America’s war-accelerated research will come new 
and different airplanes for a world at peace. 
Airplanes so advanced as to make obsolete the 


newest and largest transports in the skies today. 





Planes of new, unorthodox design—capable of 
carrying larger loads longer distances with greater VOLUME OF POTENTIAL AIR FREIGHT TRAFFIC 
economy in operating costs. 


Giant land and seaplanes. “Shuttle” craft for . . s 7 L 
I With the coming of victory, Northrop Meanwhile all the resources of Northrop 





short hauls. Express planes of incredible speed. . ; : : . : 
P I I accomplishments, together with those of in plane design and plane construction 














: sail ae Sear é . : 

In these airplanes America’s postwar products _— other U.S, leaders, will contribute to a _ are devoted solely to producing the planes 
and American technicians will have the means to new world of peace and opportunity. A of war. The planes that bring closer the 
go fast and far to markets anywhere on earth— more desirable world in which to live. day of complete victory for the Allies, 


to unlock the world’s commerce—and create new 
horizons for the better material welfare of us all. 
Knowledge U.S. aircraft designers already pos- 
sess is enough to guarantee this prophecy. For ' 
aircraft now on drawing boards can be operated 
profitably at rates below 15 cents per ton-mile. Pe oO RT a R oO 3 Aircratt Inc. 
The rates for air freight before the war were from ° 
80 to 90 cents per ton-mile! NORTHROP FIELD, HAWTHORNE, CALIFORNIA 
MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, INC. 
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ARMORED PROTECTION 
AGAINST THE ENEMY 


The pilots and gunners of America’s hard-hitting 

fighting aircraft rely on the protection of Breeze 

Aircraft Armor Plate to help “bring “em back alive’’. 

Light in weight, this Armor Pilate is engineered in 

a wide range of special shapes and sizes to meet designers’ requirements. 
Produced by the Breeze Electric Heat-Treating Process, the fastest known 
for this purpose, Breeze Armor is standard on American fighters and bombers. 
‘Today, Aircraft Armor Plate supplements the many other well-known items 


of Breeze equipment which are being produced in ever-increasing quantities 
for the fighting forces of the United Nations. 


BREEZE CORPORATIONS, INC., NEWARK, N. J. 





IN THIS report to the Nation is presented the first well-rounded 
and authoritative account of the United States Army Air Forces at War. 


It is a record of achievement, of brilliant American science, skill and know-how, 
of a great and resourceful leadership. But more, it is tribute to those enduring 
qualities of mind and soul which have always in crisis made our country great. 


The inner significance of this remarkable story is this: that a nation, accustomed 
to an era of plenty and devoted to the ways of peace, possessing little more than 
a token military establishment, has been able to create, virtually out of nothing 
and within the short span of 18 months, the most formidable assault force 
modern military technology has ever conceived. During this brief period it not 
only trained this great task force but equipped it with modern instruments 
of attack greatly superior to those held by a supposedly invincible enemy; and 
was able to move these machines and men together with their auxiliaries and 
equipment to all the major theaters of the globe. 





The spearhead of the triumphant operations now taking place all over the 
world is the U.S. Army Air Forces. Eighteen months ago a rapidly growing but 
still minor auxiliary, the Air Forces are now the pride and glory of our entire 
military establishment, the most powerful single military body in existence, 
capable of forcing its own decisions as well as of loyal cooperation with the 
other arms of American military might. 


Nowhere in history has an inexperienced people, rising by their own boot- 
straps in war, created so quickly and on such a massive scale so magnificent a 
military arm as this. I venture to predict that for this fact alone it will live in the 
traditions of mankind long after most areas of achievement in this bloody con- 
flict have been lost to memory. 


No one can now deny that the American military air establishment, together 
with its brothers of the U.S. Naval air arm and the Royal Air Force, has been the 
savior of our civilization. In the little modest group of men who were responsible 
for the creation of that modern whiplash of Mars, the U.S. Army Air Forces, 
history will see a knightliness and glory unsurpassed in the military annals of 
nations anywhere. Without them and their sky battleships this war, if it were won 
at all, would be resolved after a struggle so long, so bitter and so costly as to 
leave our civilization in an endless agony of exhaustion. 


To that great war machine, symbol and instrument of the indomitable American 
spirit, the U.S. Army Air Forces, I make a humble salute in which all Americans 
who read the pages which follow will join me. 


To Gen. H. H. Arnold, Maj. Gen. George E. Stratemeyer, the Hon. Robert A. 
Lovett, to members of the Air Staff and other military personnel under whose 
direction this material was prepared, I make grateful acknowledgement. 
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AAF 
ON THE 


OFFENSIVE 


By 
HON. ROBERT A. LOVETT 


Assistant Secretary of War for Air 


N this issue of FLYING a portion of the brief but brilliant history of the 
I Army Air Forces is recorded. From it the reader can obtain some idea of its 
initial problems, their gradual solution, the steady technical improvement, 

the recognition of the Air Forces as an offensive arm, and its meteoric ascendancy 
and expansion to meet the strategic, tactical and supply requirements of a war 


around the world. 


We still have a long way to go. But we know where we are going. Every man 
in the Army Air Forces knows that our goal is to develop the finest air force in 
the world—the finest in quality of personnel and equipment, in striking power 
and in balance. Every man knows that tougher jobs lie ahead and that in doing 


them complete victory is brought nearer. 


Public interest, and even history itself, tends to focus its attention on the 
dramatic highlights of this air war—Midway, Bismarck Sea, Tunisia, Pantelleria, 
Sicily and the bombing of German bases and industry. But to the men of the Army 
Air Forces the record of accomplishment is measured more by the successful 


completion of the routine jobs, where each member of the team must do his part. 


On the faithful performance of the less glamorous tasks depends the operating 
efficiency of the Air Forces—the loyal, tireless ground crews; the shuttle services 
from the West Coast to Australia and from the East Coast across the North and 
South Atlantic; the supply route over the Himalayas into China; the service crews 
in lonely fields in the African desert and in tropical jungles; the fog flight to 
Kiska; the training of thousands of air crews a month and of equal thousands of 
ground crews. These are the daily chores on which success depends. These are 
the jobs that must be done and that are done with a selfless sense of duty that is 
an inspiration to the whole Air Force. 


If the reader wishes to obtain a true picture of the Army Air Forces he should 
keep constantly in mind the fact that spectacular successes are based on the suc- 
cessful performance of unspectacular duties. We are proving every day that team 
work, imaginative leadership and plain, hard work are the safest foundations on 
which to build for the future which the Army Air Forces face with eagerness and 
with confidence. 











AIR STRATEGY 
FOR VICTORY 


By 
GENERAL HENRY H. ARNOLD 


concerned with the ability 
to concentrate military force the enemy at a given time 
and place. Air strategy involves all the methods by which 
a nation impresses its will through the use of air power. It 
concerns the selection of the enemy targets and the best means 
of their destruction from the air 

Strategy is as old as history its general principles have 
changed but little down through the centuries. Air strategy, 
however, is as new as the long-range heavy bomber, with its 
ability to span oceans and continents with loads of destruction. 

America’s air doctrine for years has been based solidly on 
the principle of long-range bombardment. Air forces are strictly 
offensive in character. This was not generally appreciated un- 
til recently, and efforts to gear our Air Force solely to defense 
or to limit it strictly to co-operation with ground forces were 
bound to fall short of our requirements. 

No longer are broad oceans or “Maginot Lines” 
sufficient War has global. Statesmen as 
well as generals and admirals have been forced to study globes 
as well as maps, and many radical readjustments in thinking 
have resulted. Air power has shrunk distances so that we no 
longer speak of a place as so many thousands of miles away, 
but so many hours. 

Modern war is three-dimensional. No longer are armies and 
navies to be regarded as effective means of preventing enemy 
incursions. War has become vertical. We are demonstrating 
daily that it is possible to descend from the skies into any 
part of the interior of an enemy nation and destroy its power 
to continue the conflict War industries, communications, 
power installations and supply lines are being blasted by at- 
tacks from the air. Fighting forces have been isolated, their 
defenses shattered and pressure brought by air 
power alone to force their surrender. Constant pounding from 
the air is breaking the will of the Axis to carry on. 

The days when a nation depended wholly on its army and 
navy for victory have gone forever. War has become total. Air 
power brings the reality of war to the people as a whole. The 
laboratory and the factory, the mine and the field—all the 
nation’s resources must be mobilized. There will be no per- 
manent victory in the air or on land or sea without victory 
on the home front and that means that the enemy home front 
is a part of our legitimate target for air power. And the air 
strategy which brings victory must not be scrapped when the 
last bomb is dropped. For the security of a world in which 
the air will be a dominating factor our wings must not be 
clipped. 

There are three principal ways in which air power can be 
used—strategically, tactically and logically. These three aspects 
of air power stem back into the roots of American air thinking. 

Strategic air power is a war-winning weapon in its own 
right, and is capable of striking decisive blows far behind the 
battle line, thereby destroying the enemy’s capacity to wage 


TRATEGY is the art of w 


regarded as 


protection. become 


sufficient 


war. The highest development of strategic } 
war to date is found in the activities of the Royal Air Fore 
Bomber Command, our 8th Air Force Bomber Command (now 
called Strategic Air Force), and Major General Doolittle’s 
Strategic Air Force, one of the component parts of the: North 
west African Air Forces, commanded by Lieutenant General 
Spaatz. 

People are only now realizing what a vital part strategic 
bombing played in the earlier part of the African campaign 
All through the summer of 1942, General Brereton’s Mitchells 
and Liberators and RAF Wellingtons and Halifaxes wer 
smashing Axis docks and shipping at Tobruk and Bengasi, and 
ports in Crete and Greece. More than two-thirds of the ship 
ping laden with supplies for the Afrika Korps was sunk, anil 
large numbers of Junkers Ju-52 transports shot down. Rom 
mel’s heavy supply line was dried up by long-range air attad 

In the Tunisian campaign this operation was repeated on 
grand scale by Major General Doolittle’s Strategic Air Fore 
and other elements of RAF Air Marshal Tedder’s Mediter 
ranean Air Command. By blasting away at airdromes, port 
and shipping and shooting large numbers of air transport planes 
and huge powered gliders out of the air in some of the most 
dramatic actions of the war, we were able to isolate the Axis 
forces and effectively prevent their being reinforced with 
troops, supplies and equipment. 

Strategic air power based in England played an important, 
although indirect, part in the battle for Tunisia by crippling 
or destroying war plants in Germany and occupied France 
Production of new machine tools, antiaircraft guns, motor 
transport, aircraft, engines and tanks was slowed down and 
their flow to the front further reduced by disrupting railroad 
yards, blasting bridges, blowing up locomotives and freight 
trains. 

Deprived of the weapons of war, the Axis forces collapsed 
as soon as the terrific drive on the battlefield, by co-ordinated 
ground and air forces, really got under way. Thousands @ 
lives were saved, and weeks of time, as compared with thé 
mile by mile, village by village method of classical warfare 
which has always proved so costly in a war of position. BY 
this action we again proved the sky road to both Berlin and 
Tokyo can be utilized to the full to blast the heart out of the 
citadel before our combined operations take over for the 
final drive. 

The Army Air Forces’ principle of precision bombing, aimed 
at knocking out not an entire industrial area, nor even a whole 
factory, but the most vital parts of Germany’s war maching 
such as the power plants and machine shops of particular fae 
tories, has had many illustrations during the past few monthé 
The mission against the submarine works at Vegesack in Mardll 
was a notable example of precision bombing. With their ey@ 
on the targets, and using an automatic device enabling thet 

(Continued on page 352) 
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General HENRY H. ARNOLD 


Commanding General, United Stotes Army Air Forces 
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CURRENT AAF NIGHT FIGHTER IS FOUR-CANNON DOUGLAS P-70. 
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ONE OF A LIBERATOR'S 50 CALIBER WAIST GUNS. | 
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TWIN FIFTIES PROTECT THE TAIL OF THE MARAUDER. 
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Jap shipping and bases in the Aleutians get special atten- Crew of one of the Libs above is briefed by its pilot. The 
tion from these Liberators. Note unusually good weather. objective is on Kiska; pilot is showing approach to target. 








As in nearly every other war theater, Douglas Havoc is One of earlier Flying Fortresses(a B-17E) in Australia. It is 
in wide use in Australia. This one raids nearby Jap bases. in a camouflaged dispersal hangar, open at front and rear. 








LOCKHEED LIGHTNINGS IN AFRICA DID EXCELLENT SKIP-BOMBING WITH BOMBS THIS SIZE. 
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ficiency and great sturdiness. * The good use which our armed serv- 


es are making of this equipment is obvious from the box scores of 
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rial combat, in which enemy losses greatly and consistently outnum- 
r our own losses i 


a direct result of the superior training which 
r airmen receive 


as members of the world’s finest air services 
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A true conception of the grand strategy of war in the air is possible only when we consider the earth as 
one gigantic air base where operations can be carried on wholly eliminating the old concept of sea bases 
or terrain. We must learn to see an earth where everything topographical has been removed, except for 
the actual location of cities, centers of industry, and national resources; and, as shown in the gatefold 
facing, an earth where all transportation routes are straight flight paths between strategic points, eliminat- 
ing any consideration whether these flight paths lie over land, sea, jungle or polar ice. Once this picture 
is clear, we see the use of air power to destroy an enemy's capacity to make war as a problem involving 


only the production and tactical employment of the tool of air warfare. 











North American "Mitchells" and Martin "Baltimores” from African bases carry the war to the Axis over the Mediterranean: 


WAR IN 


HE Army Air Forces at war are responsible for four clearly- 

defined missions. Two are related to objectives of the ground 

forces; the third involves a new concept of war; and carry- 
ing out the fourth makes it possible to complete the other 
three. Here, without any thought of ranking their importance, 
are the four missions: 

First, the Army Air Forces must protect’ our factories, rail- 
Toads, stores, homes—the whole national economic structure— 
and they must also protect all of our military establishments, 
at home and abroad, against attack from the air. This is Air 
Defense. 

Second, they must support the ground forces by machine- 
Gunning, bombing and strafing the enemy’s communications, 
troop concentrations, ammunition dumps, motor transport 
pools and airdromes. They must carry parachute troops and 
infantry to be landed at advanced points. They must deliver 
food, supplies, ammunition and even transport facilities for 
those troops. They must lay an aerial barrage in front of an 
attack, and delay the enemy when it is necessary for our 


THE AIR . 


soldiers to retire. They must photograph everything the 
enemy does and has, thus becoming the eyes of the Army. 
This is Air Support. 

Third, they must operate an independent force of long-range 
bombers to strike, without the aid of surface arms, far behind 
the enemy’s lines, directly at his capacity to make war. This 


’ is Air Power. 


Fourth, they must supply the equipment, the spare parts and 
the personnel required to keep the complex machinery of air 
defense, air support and air power functioning. This is Air 
Service. 

When military airplanes are used for defense or support, 
their function is that of “artillery on wings.” They fight other 
aircraft, or they attack enemy installations and forces on the 
ground; but they are essentially a weapon—comparatively 
new and appallingly lethal, but still just a weapon—with which 
armed force opposes armed force in a two-dimensional war. 

When military airplanes are used to destroy enemy resources 
beyond the reach of ground power—food reserves, materiel, 





Skimming over the ground at less than 75 feet, this AAF Douglas "Havoc" rakes Jap planes at Lae, New Guinea. 


transportation centers, industry—then the airplane is being 
used as an independent arm and it becomes air power in its 
own right. It gives us a new, third-dimensional concept of 
war, and we have what is meant by “War in the Air.” 

This distinction between military, or auxiliary aviation, and 
air power as an independent means of waging a new kind of 
war, is important to an overall understanding of the main 
problems which face the Air Forces, and to an understanding of 
the reasons why they must be used both as a separate strik- 
ing force and in co-ordination with the ground forces. 

Coldly practical considerations dictated the development of 
this strategy by General Arnold and his air commanders. They 
were unalterably convinced that air power eventually could 
stop the production and flow of key war materials—machines, 
weapons, ammunition and fuel—which are the lifeblood of the 
Axis war effort. They also knew that to do this they must set 
and maintain a schedule of smashing all of the enemy’s crucial 
sources of production. Destroying a few sources, or parts of 
many sources, would be useless. 

The strategy of air power is to select certain basic things 
which are vital to the enemy’s entire economic structure, then 
by continuous, accurate pounding, with sufficient weight, com- 
pletely destroy both his supply of those things and his capacity 
to produce them. Here, over-simplified but basically sound 
enough, is an example of how this doctrine could be applied: 
While propellers may be assembled in a number of widely 
scattered places, they are highly complicated mechanisms 
which, for practical purposes, cannot be manufactured in more 
than a comparatively few plants at any one time. In attempt- 
ing to break down enemy air power, the objective might be to 
single out and totally destroy all propeller factories. This 


strategy is based on the doctrine that no one thing will wina 
war but the lack of some one thing may lose it. 

Taking this strategy out of the planning stage and putting 
it into the air’'demanded thousands of long-range bombers, and 
building those bombers presented problems for which even 
American industry had no precedent. It also demanded the 
crews to operate those bombers—pilots, navigators, bom- 
bardiers, gunners, engineers and highly skilled mechanics. 
These men had to be trained; first as individuals, then through 
long arduous months in the technique of working together as 
combat teams. 

While the basic policy of America’s Air Forces is to build 
air power, and through strategic precision bombing to strike 
directly and overwhelmingly at the Axis’ means to resist, it 
has also been vitally essential to develop a superlative ait 
defense and air support. In the process of getting ready to 
fight our war in the air, the Air Forces have been compelled 
to take an exceedingly active part in fighting an all-out war 
on the ground. Paradoxically, our existing weapons of aif 
power, our Boeing Flying Fortresses and Consolidated Libers- 
tors, have been used more in support of ground and Naval 
operations than as a part of the independent striking force 
for which they were designed. 

To use air power as a conclusive force against the Axis, we 
must have the necessary fleet of bombers, plus everything it 
takes to maintain them in operation, including the bases from 
which they can operate. Bombers do not yet take off from 
the factory, fly across the top of the world, climb above ef 
fective antiaircraft fire, drop 10 or 12 tons of high explosives 
squarely into the vulnerable entrance to a submarine nest 
fight off two or three hundred enemy interceptors, then return 
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Heavy bombs are fused, finned and loaded aboard a "Liberator" for a raid against a Jap air base. 


In practice, 
C <a conditions limit the striking aie of even our long- 
est-range bombers to substantially less than we might expect, 
even in shuttling, non-stop operations. 

The facts are that, until the present, 500 miles out and 
500 miles back. is close to the practical operating limit for a 
plane carrying three or four, or more tons of bombs fast enough, 
and high enough, and with armament and armor enough to 
stand a reasonable chance of getting back. An airplane which 
could safely be flown 3,000 miles at its economical cruising 
speed might be forced down after 1,800 if much of the trip was 
made at full throttle. | It is true that many bombardment 





but w hen this is done, the load of bombs carried or reserve 
gasoline for “detours” around enemy fighters, bad weather, or 
anti-aircraft, have to be sacrificed. 

There is every reason to believe this operating radius may 
be increased during the next year or two—certainly to 1,000 
miles and possibly more. But no air strategist builds his 
plans for today’s war in the air on what next year’s equipment 
may do—and today air power must have bases within 500 
to 750 miles of the enemy resources it expects to destroy. 

Winning and holding bases for air power is one of the major 
missions of ground power, and to carry out that mission 
ground power must have the right kind and amount of support 

the air. This completes the circle. 

Oddly enough, the factors which have slowed the develop- 
ment rate and the actual tactical use of United States air 
power as an independent striking force—the limited range 
of bombers now in service and their dependence on compara- 
tively advanced bases—have worked more for than against 


us. Had the striking range of air power been 2,000 miles in- 
stead of 500, certainly Germany and probably Japan would 
have built bombers instead of putting their emphasis on 
lighter attack aircraft designed for use in conjunction with 
their ground forces. Had they done that, we might easily 
have been hit with a dozen Pearl Harbors instead of one— 
but the striking range was 500 miles, and Germany and Japan 
did turn to the less expensive and easier and quicker-to-build 
bombers and fighters. 

In World War I, 50 miles out and 50 miles back was a long 
trip for the most advanced airplane of its day. Yet it carried 
only a few hundred pounds of bombs. Today, what General 
Arnold has called the “last of the small bombers” are carrying 
from 20 to 40 times the bomb load of 1917’s “big” planes, and 
doing it at three to four times the speed for 10 to 15 times 
the distance. If we look beyond the service bombers in actual 
combat operation and compare the planes which are now being 
readied for production with their forerunners of 25 years ago, 
the progress is phenomenal. It is not too imaginative to say 
that military aircraft of late 1943 and 1944 will resemble what 
the Army Air Forces had in December, 1941, to just about the 
same extent that an early B-17 resembles the old DeHavilland 9. 

The geographical position of the United States will no longer 
give this country protection from enemy air power operating 
from any part of the world now under Axis control. Five or 
10 years ago, that statement would have been a prediction; 
today it is simply a conservative projection into the future 
of about half the present rate of air power progress, done to 
give us a realistic picture of what we may expect two to 
five years hence. Actually, to see that picture it is only neces- 
sary to look at the world as men who fiy see it today. 













TASK FORCE SERVICE COMMAND ORGANIZATION 
(Outside U. S. Continental Limits) 
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From the general depot to the service center, a broad organization of service stands behind every air combat unit. 
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Carrying paratroopers behind enemy lines is part of the plan for air support furnished the ground forces by the AAF. 
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Consider this time table recently published by one of the 
airplane manufacturers: 


From To Airline Miles Hours 
SS reer ee Berlin ose oe 20 
pvp aaa Singapore 9,365 47 
re Capetown 7,801 39 
n Frar ..e Wellington ....... ere 34 
WEUINGTOR . io. decceecess Moscow 4.883. 24 
ndon ns $a whe ee Ee Dee ‘ — eee 
Y London 3,460 .17 
Berlin 574 3 


The Army Air Forces map which accompanies this article is 
worth a lot of study. 

Each of the color bands of orange and white on the flight 
paths from Washington represents five hours of flying time 
at only 200 m.p.h. 

Today the Atlantic is only 400 minutes wide for transport 
loads flown at transport speeds. Tomorrow it will be less 
than 400 minutes wide for bomb loads flown with combat gaso- 
line reserves! 

From North Cape, Norway, a German-held air base, it is no 
farther to Seattle, Wash., or Des Moines, Ia., than it is to 
Washington, D. C. 

Washington is nearer to Berlin than to Rio de Janeiro. There 
is no such thing as “hemisphere security” based on the geog- 
raphy of the past. Detroit and all of our other great war 
production centers are nearer Russia than are any of our 
seaports, excepting Seattle. 

Australia and San Francisco are a mere 35 hours apart. 
Our bombers hop from the U. S., touch Brazil and sit down 
in Africa ready for combat service, in 27 hours flying time. 

_ This new global concept of time and space must dictate all 
luture strategy, both for war and for the preservation of peace, 
just as it has dictated the overall strategy which guides the 
use of our Air Forces today. 

Allied air power based in Russia, Africa and England is 
gradually closing in to the point where it can hammer, selec- 
tively, mercilessly and continuously at every critical Axis re- 
sources from the rim of a huge wheel of which Germany is the 
hub. 

England is an important base, well within present bombing 
range limits, for the all-out use of air power against Germany 
proper. It has important resources, a large army for defense 








Typical of the ever-increasing strength of air power is the Douglas P-70 night fighter with four 20 mm. cannon. 





and eventual invasion of the European continent, and the sup- 
ply line from the United States is comparatively short. Eng- 
land’s main weakness as a base for air power is its limited 
size. Long-range bombers require large fields, well dispersed. 
The number of bombers which can be based in England is 
less than will be required for the final blows to German power. 
This fact, combined with the encirclement it makes possible, 
was largely responsible for our strategy aimed at developing 
Africa into a base comparable to Britain. 

In North Africa there is ample space for dispersion. Because 
of its position between the Mediterranean and the desert it is 
relatively free from ,any threat of attack by ground forces. 
The supply route from the United States is only about one- 
sixth longer than from the U. S. to Britain. 

The second phase of our overall strategy concerns Japan. 
The main problem will be the same as that presented by Ger- 
many: To so base our air power that we can strike directly 
at the heart of the octopus and thus paralyze its enveloping 
tentacles. How this strategy will be worked out—exactly 
where our bases will be established, and just when they will be 
established—are questions which must be answered by the 
higher command of the Army Air Forces. That they will be 
answered is assured by the magnificently executed approach 
to the tremendous task the command has already carried to a 
point where Germany’s defeat is a matter of time and no 
longer one of conjecture. 

World War II has taught us four principal object lessons: 

1. Air power is not a panacea. It is not a force which by 
itself can defeat an army or capture an enemy’s territory. It 
is no more independent of land power than land power can 
be of air power. Both forces must be used, and used to the 
full extent possible, before victory can be achieved and a 
lasting peace assured. 

2. Air power must not be developed at the expense of land 
power, nor must air support of land power be neglected. Each 
supplements the other. 

3. Air power has added a third dimension to statesmanship 
as well as to war. No concept of military or economic security 
is safe which ignores the changed global relationships brought 
about by air power. 

4. We will never again be given the opportunity—still ours 
today—to build air power after it is needed. We can make it 
this time; we'll win our war, and we'll win it in the air—but 
we must not risk another. END 














Lessons from Combat 


Bomber crew back from Mediterranean mission is carefully questioned for data that might lead to improved planes and equipment, 














Yn the mercurial business of war, the ideas for changes in equipment 


and tactics born on the front are speedily weighed and perfected for combat. 


HEN the war is over and it is possible to evaluate the 

methods by which our Army Air Forces have kept on top 

of the enemy there will be no more fascinating chapter than 
that which will tell of how reports from the front were han- 
dled and implemented. Improvements in various types of 
planes and equipment are common knowledge to the enemy 
as well as to ourselves. Just how those improvements were 
brought about, just how they will continue to be brought 
about, are things the enemy does not yet know. He has been 
surprised in the past—and he will be in the future. 

Those surprises are not guess work. They are due to one 
of the major divisions of the Air Staff, with an assistant chief 
of air staff at its head and representing it in all major coun- 
cils. It is called the Division of Operations, Commitments and 
Requirements and its functions are as comprehensive as its 
title. 

It might be compared to a handsomely functioning sales 
engineering section in the organization of a commercial manu- 
facturer with a world-wide market. In effect it is just that in 
a war organization. Its customers are the boys who are fight- 
ing in the air in every corner of the globe. Its duty is to find 
out what those “customers” want and to see that they get it. 

Those customers, our fighting pilots, are in themselves as 
varied as any cross-section of young Americans. Their tasks 


are infinitely more varied than that of any comparable civilian 
cross-section because they are carrying out those tasks from 
the Arctic to the tropics and in almost every degree of long: 
tude around the globe. 

Their tasks, their lives, indeed, depend upon the assemblage 
of the most complicated sets of mechanisms that has eve 
developed, from the emergency ration they carry on the 
coverall pockets to the 30-ton bombers in which they may fy. 
It includes everything from the kinds of rivets in those 
bombers to the bombs they drop and the projectiles they fire 
from their guns, from the sextants by which they determin 
their positions to the motors that get them there. 

Out of that maze of complication it is natural that the reat 
tion of the customer varies to a degree that would drive 
frantic the manufacturer of an automobile or a soap powdef 
which he hopes will please the largest possible number 
Americans living peacefully in the relatively standardized con 
dition of normal American life. It has not driven frantic the 
Division of Operations, Commitments and Requirements. 

The basis of its effectiveness is an assemblage of statistical 
experience which would gladden the heart of a life insurance 
actuary. A gunnery sergeant from the Southwest Pacific 
may tell his squadron commander on landing that he got that 
so-and-so Zero because he did this and that with his .50 caliber 
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Ideas for better bombing tactics—such as skip-bombing—arise 
from such actions as this sinking of Jap ship at Guadalcanal. 


nachine guns. “All machine guns should be rigged that way,” 
e sergeant may exclaim. His exclamation is not regarded as 
gossip. In due course it reaches Washington—and it 
't take long. Most of these reports come by radio. 

_B it, once in Washington, that report will be lined up against 
reds, perhaps thousands of other reports. Mathematics 
‘ show that the Southwest Pacific gunnery sergeant was 
ucky—that other gunnery sergeants in his own or other 
‘rs found that if they did his particular “this or that” with 
hine guns they got killed. On the other hand his report 
I coincide with the proven experience in other cases. Im- 
mediately there go from Operations, Commitments and Re- 

ements orders that will carry out the sergeant’s wishes. 

A whole vast industry may be transformed to do so. Some 
industries have been transformed in accordance with such 
reports. Some civilian manufacturers have complained that 
the Government can’t make up its mind. They are wrong. 

1e Government is making up a mind that must be kept fluid to 
arry on the mercurial and ever-changing business of war. 
And it changes its mind for no reason but facts, facts which 
have been accurately assembled, carefully weighed, and judged 
by experts. 

When there is confusion in facts the division never hesitates 

hurry its own experts into the field and assess the facts at 
first hand. That is seldom necessary, for there is a constant 
flow of officers and other experts from the front, home for 
rest and recuperation, for the instruction of others and, often 
most importantly, to contribute their personal and practical 
knowledge to the assessment of facts in the Division of Opera- 
tions, Commitments and Requirements. 

No better example of how these reports are handled can now 
be cited than the development of the Flying Fortress. They 
had a rough time of it in the beginning, right after Pearl 
Harbor, when the Japs found they could come in on their tail 
with impunity. It is song and story now how some of those 

(Continued on page 354) 


AAF bombs burst upon airfield at Lae, New Guinea. Ideas for 
new-type equipment or bombs may come from similar missions, 












Crew of "Flying Fortress" ride truck into 
headquarters at an 8th Air Force base 





after a successful mission over Europe. 


MISSTON 


A behind-the-scenes view of a bombing mission, 


with the crew members telling their own story, 


the farthest Pacific isles, will for long bear testimony to 

what the term “mission” means to American airmen. In 
its narrowest sense “mission” means that these boys have car- 
ried out orders given them in a briefing room. In its wider 
sense it means that they are accomplishing the task in war for 
which they have been trained for many long months and for 
which their equipment and tactics were developed over many 
long years. 

For the entire development of the big American bomber, 
its medium-sized sister and the fighter planes that protect their 
bases and escort them in the air, has been aimed at the ac- 
complishment of these precise missions. And they are precise 
missions. The men and the equipment are too valuable to 
risk on objects of frivolous selection or on any mere effort to 
terrorize or injure civilian population. Every mission must 
be an integrated part of the whole strategy of the war. 

In the Pacific, so far, most missions have been aimed at 
Japanese shipping and the centers in which it gathers to dis- 
tribute arms and supplies to the widely scattered Japanese 
ground and air forces. In Europe the mission is also aimed 
at centers of production. But in each instance it may be con- 
fidently assumed that the target has been chosen for a special 
reason, widely scattered and variously assorted as those targets 
may appear to the layman, 

For instance the battle of Tunisia was being fought 15 months 
before the first shot was fired on Tunisian soil. When the 
RAF blasted the Renault works near Paris it cost the Afrika 
Korps enough tanks and trucks to equip two and a half ar- 
mored divisions. When the Matford works at Poissy were 
bombed in April, 1942, the Germans lost an estimated 4,660 
trucks that might have been very useful in hauling up supplies 


A LARGE part of the world, from the continent of Europe to 


to Rommel. The destruction of the Schiess Defries machine 
tool works at Dusseldorf last year delayed the whole German 
war production for many months. 


Nazaire, Bremen, Duisberg, Rouen, Lille and Hamburg, so the 
battle of Europe is being fought today as the big fleets roar 
over their selected targets—and hit them. 


These missions, in short, are the precise long-range counter § 


part in actual combat to the hand grenade that knocks outa 
machine gun and enables infantrymen to take the post it holds, 
The long-range bomber just as surely removes a weapon from 
the hands of an enemy. 

How conscious our men are of the importance of these mis 
sions is revealed in transcripts of their conversation while 
the job. Bombardiers say they sometimes feel terribly alone 
out there in the Plexiglas nose of a Fortress or Liberator. 
But they add that when the bombing run comes they are # 
concentrated on their task that they know nothing else. There 
is even the story of Lieut. Jack Mathis who was struck ful 
in the body by an antiaircraft shell. The doctor said after- 
wards that he should have died instantly. Yet the navigator 
saw him, after he had been knocked from his chair, crawl 
back over his bombsight, aim and release his bombs and throw 
the switch that closed the bomb bay doors before he fell. 

The navigator’s job is to bring the plane to its target. But 
the bombardier takes over when the target is reached. Here 
is how he generally sounds. This is a record of the converse 
tion of Lieut. Robert G. Abb, of Stevens Point, Wis., during 
a recent raid over Germany. 

“Target below ... "bout 15° left .. . maybe six miles... 
watch that formation, George . . . stay in there tight and when 


















So, just as the battle of , 
Tunisia was being fought in the months that saw RAF and & 
American raids on Rostock, Essen, Cologne, Osnabrueck, St § 
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The result of a "Flying Fortress” raid on seaplane workshops and U-boat pens at St. Nazaire, France. Nearly four 


acres of dockside were devastated. Thin streams of smoke (upper right) were a Nazi attempt to screen base. 


I call for a level, that’s what I mean... quick ... watch 
toward the sun for fighters .. . lead group is going in now. 
... Top turret! fighter at 11 o’clock our level . . . they look 
like Focke-Wulfs at four o’clock. . . . Get that so-and-so, Rem- 
mell .. . flak closer . . . start evasive action, George . . . here 
he comes, top turret . . . c'mon, Remmell, hit him! . . . nice 
shooting . . . think you got him. ... 

“Give me a level, George ... start the camera, Beezy ... 
hold that level . . . watch the air speed ... bomb bay doors 
open... steady, steady, just a little longer now... level, 
dammit, level ... hold ’er level... level! ... Steady! ... 
l s away! ... let’s get the hell outa here! 

“Flak on the other side now ... there goes a Fort out of 
formation ahead . . . watch him, ball turret. . . . Get that guy 
at 11 o’clock, Ernie . . . come on, you're shootin’ too low. . 
you’re under him .. . bring it up! ... bring it up! . . . bomb 
bay doors closed ... camera off, Beezy.... Boy, the eggs 
were right in there, gang . . . swell bombing . . . look at that 
smoke down there . . . wotta mess! . . . Any sight of that Fort 
that went down?” 

And the pilot takes over for the flight home. 

Lieut. Olan L. Hubbard of Dallas, Tex., a group bombardier, 
made these notes on his way home from a raid on the Renault 
works at Paris. 

“As we go out, we have just crossed the French coast. It is 
only a few minutes now until we reach the target outside 
Paris. I can see the river Seine over to our right as it makes 
its turns and curves. From here it looks like a silver snake in 
the sun’s reflection. I hope I can follow it all the way because 
our target lies just in the middle of the second big bend it 
makes after it enters the suburbs of the city. 

(Continued on page 224) 


A Jap aircraft carrier desperately tries to evade bombs dur- 
ing Midway battle. Sharp swerve avoided bombs at top. 








































Every conceivable phase of actual warfare is simulated in the Army Air Forces’ School of Applied Tactics. 


Fighter 


pilots (above) race to their planes—"Warhawks," left; "Thunderbolt," right—to intercept reported enemy “raid.” 


A dramatic dress rehearsal for war 
is staged continuously in the AAF's unique 


new 8,000-square-mile Florida "war theater.” 


HE air battles of 1944 are being fought and won today at 

the Army Air Forces School of Applied Tactics. 

That is the mission of AAFSAT. The men who are schooled 
there today are the officers and “non-coms” who will fill key 
slots in. every Air Force group that hits the enemy this autumn 
and next year—and the years to follow, if necessary. 

The School of Applied Tactics is more than just a school. 
It is a complete air force, with an up-to-minute fighter com- 
mand, a technique-wise, battle-tested bomber command, an 
eager versatile air support command, a veteran-staffed, smooth- 
ly-organized air service command. 

AAFSAT is more than the headquarters and 1,200 acres of 
camouflaged classrooms, barracks and synthetic devices. - It is 
a system of 12 airdromes ranging from a vacant field (quickly 
scraped out of the sand, palmetto and cutover pine—as rugged 
as any on any battle front) to fabulously large bomber 
bases with 10,000-foot runways. 

AAFSAT is more than a system of fields specialized for 
fighter, bomber and air support work. It is an 8,000-square- 
mile “war theater” on the Florida peninsula, where “enemy” 
bases and maneuvering convoys and fleets are bombed daily, 





where “enemy” raiding formations are repelled by day and by 
night. 

AAFSAT is more than a staff of skilled Air Forces training in 
structors and administrators. Many of its lecturers are officers 
freshly returned from scattered air theaters. All of its courses 
are corrected, reviewed and appraised by men who have “been 
there.” 

AAFSAT is more than instruction to individuals in th 
best technique for bombing a target, shooting down a bomber, 
baking a loaf of field bread or repairing an engine. AAFSAT 
students get on-the-job training in the teamwork of successful 
air warfare. More far-reaching than the crew synchronization 
within the skin of a bomber is the brand of know-how ant 
teamwork which will thread throughout AAFSAT-trained 
squadrons, groups and commands. 

AAFSAT is more than a place where the newest combs 
units are schooled in the most modern techniques gleaned from 
information obtained in active theaters. It is itself a labore 
tory theater where new ways are developed and tested, wher 
the newest equipment is tested for tactical employment, where 
new methods are worked out to make equipment at hand 
more efficient. 

The mission of AAFSAT is: (1) To train Air Force cadres- 
the personnel framework around which all new combat groups 
are formed. (2) Test and develop new techniques. (3) Speed 
new developments and methods out to the theaters of combat 

The students who come to AAFSAT are picked men from 
organizations in one of the training air forces in the United 
States (Second Air Force or Third Air Force). For instane, 
the commander of the II Bomber Command must whip up # 
new heavy bomb outfit which must be ready for shipment to# 
theater by a certain time. Out of organizations already @ 
his command he picks out a cadre of some 150 officers and 
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ARMY AIR FORCES SCHOOL OF APPLIED TACTICS 
“WAR THEATER” 
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Unique in military training history, the huge AAFSAT "war theater” outlined above involves widely-separated fighter, 
bomber and air support commands, Under simulated war conditions, “enemy” bases, convoys and fleets are bombed daily. 
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enlisted men for the group headquarters staff and four squad- One of the many pilot rooms in the AAFSAT theater provides 
rons. These people may then go to AAFSAT. a meeting place for plane recognition and tactical studies. 
ing in- There will be the group commander, his executive, the 
officers adjutant, intelligence officer, photo interpreter, operations of- 
OUTSES ficer, weather, communications, medical, materiel officers, some 
“beet § bombardiers and navigators. There will be the squadron of- 
: ficers for similar positions. Enlisted chiefs for the inspection 
in the ff armament, airplanes, chiefs for communications, operations, 
ombet intelligence, supply, radio operator-gunners, engineer-gunners 
\FSAT and armorer-gunners also are included in the cadre selection. 
cessfu This bomber group cadre then goes to AAFSAT for a 
ization month’s assignment. In the first few days the whole cadre, 
w am from corporals to colonels, sit in on a series of lectures to 
rained rush them up on some of the latest broad developments of air 
» force organization, subjects of a general nature vital to every- 
ornbat body in a smooth-clicking outfit. 
— Then the administrative and service personnel, such as the 
abore 


adjutants, supply sergeants, line chiefs and the like, attend 
where lasses conducted by the AAFSAT Air Service Department. 
where The operational personnel, such as the group and squadron 
hand commanders, bombardiers and navigators are lectured on new 

tics and techniques of bombing as learned in the various 
dres- & the aters s and as developed at AAFSAT. They'll use the maxi- 


sroups num training devices and synthetic gadgets constructed for 
= their specialized purposes. 
>mibat From classroom life the cadre moves out to one of the 


_{r08 ) AAFSAT fields. They'll live in tents under conditions which 
Jnitet § will approximate life at a newly-won airfield, up toward a com- 
stance, bat front. 


) At these outlying fields the cadre will work with members 
it 7 f the demonstration squadrons and groups, most of which 
dy & are headed by officers and men already veterans of several 
's and 


active theaters. 





At the end of a month the cadre returns to the parent Air 
Forces. It becomes the skeleton framework of experienced 
personnel around which a new group is trained and assem 
bled. The men are the leaders and teachers during the Opera 
tional Training Unit stage of their preparation for combat 
assignment. 

The advantages of such a program are: 

1. It will introduce airmen to new equipment which may 
not be in sufficient production at the time to outfit everyong 
but which will be abundant by the time they are completing 
their OTU phase. These airmen can learn the full capabilitigs 
and limitations of such new equipment. There have begy 
some disastrous instances in which certain radio devices, as an 
example, weren’t used to full advantage because the plang 
were more modern than the training of the crews. : 

2. This training will help prepare a new group being sent 
to a theater. The latest information on what the en 
can and will do is told them at AAFSAT. A great many 
losses are due to accidents and failures and other causes besidg 
enemy action. Many of these losses can be prevented by a litte 
forewarning as to what each man can expect out of his fellow 

; * : soldier, from other squadrons and commands. 
—~ mot 3. A tremendous morale boost results from AAFSAT trait 
Pf > <s “a ing. This is based on the simple fact that if the whole Ag 
Force unit knows its job and what the commander is drivigj 
AAF mechanics learn to work with a minimum of equipment. at, there will be less questioning and fewer timid spirits 
the organization. ’ 

With a complete model air force to work in, AAFSAT 
dents have the most elaborate layout of equipment and facilitis 
in the world for their laboratory. Although the AAFSAT 
force is scaled down in the number of planes and squadr 
it is the best-rounded and, theoretically, the best air forg 
the nation has. b 

Headed up by recognized, battle-wise fighter pilots, th 
Air Defense Department is a fighter command with squadron 
at four bases scattered over the AAFSAT theater of operation 

The whole AAFSAT theater is curtained against on 
bomber raids (real or simulated) by a system of super-s 
radiolocation devices which keep tab on every plane over that 
part of Florida. 

With highly-developed radio control, student fighter pilot 
are trained in the procedures and tactics for controlled inter- 
ception of enemy raids. Controllers sit at information center 
and literally play a game of aerial chess with mock bomber 
raids seeking to penetrate objectives in the AAFSAT theater. 

The secrets of night fighting, one of the most amazing 
chapters to be written of this war, are unveiled to fighter 
cadre students. Also protecting AAFSAT objectives are bands 
of searchlights, manned by antiaircraft artillerymen, Signa 
Corps personnel, RAF gunnery experts and WAAC. In a 
divisions are combat veterans and observers from the war zones 

The demonstration fighter squadrons are commanded by 
former AVG pilots and aces from Southwest Pacific fights with Me 








In case of "enemy raid," mobile unit makes quick getaway. 


the Japs. 

Tie Air Defense Department is a carry-over from the fighter , 
command school established in the spring of 1942. In addition oa 
to the training of the fighter cadre personnel sent to AAFSAT 


: - , : ; Wh: 
by various air groups, this Department continues to trail R 
ea a . ‘ : ea 
individuals as controllers, day and night fighter pilots, special: met 
ized radio men, antiaircraft staff officers and maintenance me. power 


In addition to the fighter aircraft, bases, and squadron sé iron 
ups at AAFSAT for the students, there are very elaborate Air 
synthetic devices where much of the procedure for succes #} whon 
ful interceptions is drilled into students before they tack y+, 
actual operation problems. ish p 

The Bombardment Department (which functions as a bomb merci 
command in the AAFSAT demonstration air force) hammen®® for 4 
home to its students the gospel of precision bombing. event 

Student commander and their top-flight combat crews get?™ island 
thorough schooling in the U. S. policy of attempting to hit a Tod 
exact target with a specialized bomb where the most strategit The 
harm will result to enemy production, overhaul depots, service # but a 
facilities or submarine pens. It is demonstrated to them Air 
that more damage can result from four accurate hits wih] activ; 
2,000-pounders than with one 8,000-pound bomb. They'll ®® airlin 
schooled in the best methods for attacking the highly preciso Air 
target of a maneuvering vessel. is de 

Tactics and technique of this “dead-eye” science occupy #™ tical. 

(Continued on page 256) 


Repairing a plane wing at mobile shop in Florida “jungle.” 
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; 
Smoke rising from harbor installations show that "Fortresses" over the Lorient submarine base have found their mark. 


By transforming air power into a primary weapon, the long- 


range bomber permits us to blockade the enemy internally. 


troversy which has raged over air power. What is its 
scope, its importance, and its true function? What are its 
weaknesses? 

What is air power? 

Reasoning and logic will have to help us answer. Examples 
must depend upon logic for their proof. Why? Because air 
power, whatever its composition and scope, is still an infant. 
Its real effectiveness lies in the future. 

Air power today is little more advanced than was sea power 
when Phoenician traders were arming their galleys for naval 
warfare. We are nearing an air concept analogous to the Brit- 


ice of us have been astonished and puzzled by the con- 


| ish proof that real sea power united armed fleets and com- 
| mercial shipping. Sea force was necessary to clear the way 


for the shipping which was vital to her existence. In any 
event, Britain proved the soundness of this thesis for an 
island nation in a world consisting mostly of water. 

Today every nation is an island in a sea of air. 

The real subject of this discussion, however, is not air power 
but air force. The two terms are not the same. 

Air power involves the entire air problem of civilian air 


| activities as well as the military aspects. It includes factories, 


airlines and private flyers. 

_ Air force is only that part of the national air power which 
is devoted to military operations—strategic, logistic and tac- 
tical. This, of course, is of paramount interest in war. 


Air force, like sea force, is not simple, and it is all the more 
difficult because of its comparatively recent birth. Earlier peo- 
ples must have had similar difficulties in trying to define sea 
force. They must have been rather hazy in allocating func- 
tions to ships of various kinds and sizes. 

Early naval men often made the same mistake as a few air 
power advocates, claiming that the new weapon eliminated 
the older arms. But the natural forces of evolution main- 
tained a balance within the sea forces as well as between 
the sea and land. 

Air power does not completely revolutionize or outmode old- 
er concepts of warfare. It Jengthens our reach, increases our 
striking distance and speeds our blows, but it does not change 
the basic principles of warfare. 

In surface warfare we always attempt to crush resistance by 
hitting enemy forces directly and by attacking the flow of 
forces and supplies to the battlefields. Killing armed men is 
one means of attaining victory. Strangling his supply channels 
is another. 

Air force merely increases the scope. It enables us to assist 
our front line forces by hitting the enemy ‘in the immediate 
forefront and just behind his lines, attacking his supply dumps, 
his roads and his strong points in much the same manner as 
ground artillery. But it is not as limited in range as is artil- 
lery. The airplane can strike deep inside the enemy territory 
beyond the range of the most powerful ground gun. 





Bombing theory described in this article is put into practice 
before the invasion of Sicily. In the first photograph of this 
remarkable sequence, bombs are hurtling toward Milo airfield. 


When the enemy occupies territory which is self-sustaining 
the destructive power of air force is dominant. Air power noy 
permits the siege of a relatively self-sufficient nation—» 
internal siege that prevents the supply flow from inside soure, 
to the fighting fronts. This internal blockade equals the po: 
sibilities of an encircling blockade which eventually so weak. 
ens an enemy that his circumference of defense can not with. 
stand frontal assault. Disintegration of defense, such as o&. 
curred in Tunisia, results. 

This is the real force in “air force.” 

It singles out the long-range bomber as the weapon whic 
enables air power to serve as a primary instead of an auxiliary 
arm. The enemy must still be held and hit on his front ling 
by every means at our disposal but the internal blockade made 
possible by the long-range bomber can be used independently 
to hasten the weakening of enemy resistance and to redug 
the ultimate cost of the final assault. 

This theory has long been vaguely understood, and some 
times followed, in the use of air force. Yet ground support 
capabilities often have monopolized air operations. 

One can not exaggerate the importance of the ground sup 
port effect of air force. This has often been demonstrated. Th 
North African campaigns—from the east as well as from the 
west—which finally merged into the combined battle fg 
Tunisia were classic examples of the use of fighters and bomb 
ers in direct support of ground forces. 

Rommel’s long line of communications and his ports became 
a shambles through which supplies passed only at great cost 
In Tunisia our fighters and light bombers raised havoc with 
tanks, trucks and marching troops. Supply dumps and trog 
concentrations never had moment of safety. 

Air superiority in the battle area was spectacular and com. 
plete, but it was not an end in itself. Air superiority gave 
our fighter-bombers and other planes almost free reign ove 
the battle area. This is not always enough, however. The 
previous spring and summer, for example, the RAF maintained 
superiority over the German Air Force in Libya and Egypi 
but failed to prevent the German advance almost to the edge 
of Alexandria. 

Something was missing. 

The missing piece was strategic bombing, the air action which 





One hundred twenty-two Axis aircraft, including 60 single- 
engined planes, 29 medium bombers and 33 transports can be 
seen on the field. Here bombs are blasting one corner of field. 
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prevented the delivery of enemy essentials to the African area. 

Back in March, 1942, there occurred an air action which, 
beyond doubt, greatly contributed to the distintegration of 
German defenses. In that month the RAF attacked the French 
Renault plant, robbing the German army of the equivalent of 
the heavy transport needed for more than two and one-half 
divisions. To do the same on the battlefields would have cost 
untold hundreds in casualties. The RAF lost only a fev- planes. 

Bombing of steel mills, refineries and other industrial units 
in Europe by the American Eighth Air Force and the RAF 
further weakened the flow in support of the German force in 
Africa as well as elsewhere, while other British and Ameri- 
can attacks rendered Axis Mediterranean ports almost useless. 

Allied fighter interceptions of huge Axis air transport fleets 
contributed directly to the blockade. Meanwhile Axis needs 
for air protection against Allied raids over the continent cost 
many. fighters and prevented adequate reenforcement of the 
dying Axis air power in Africa. 

All in all, the Tunisian action was a beautiful example of co- 
ordination of all forces to attain final victory. Each served 
in its proper place. Yet the great historic fact is that this suc- 
cess proved the effects of independent strategic bombing. 

Frontal assaults upon such a powerful enemy could succeed 
only in causing him to withtdraw, except where a break- 
through might permit encirclement of certain forces. This has 
happened to both sides in Russia. Instead, the German defense 
disintegrated spectacularly, as from interior decay. Individual 
units, still intact, wandered around looking for Allied forces 
to whom to surrender. They could no longer fight as a com- 
plete army. 

Many who argue against the value of air power cite the 
Battle of Britain as proof of the futility of strategic bombing. 
One might as well discredit land and naval power because 
British forces failed to quell the American Revolution. 

The German failure in the Battle of Britain resulted from 
earlier misconceptions of the possibilities and limitations of air 
power. 

German blitz technique in Poland, Norway, Holland and 
France allowed no place for the slower process of internal 
decay which resu!ts from real strategic bombing. The classic 
one-two-three cadence was in Germany’s crushing blows di- 


Fragmentation bombs now cover more than half of the field 
and several fires have been started. An important phase of 
Allied strategic plans was to knock out enemy landing fields. 
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rectly against the enemy defenses. She designed her airplanes 
with that in mind and her initial success speaks for itself. 

But the German concept of air force was too limited. It 
contemplated the use of airplanes for only three basic pur- 
poses: 

1. To attack enemy surface forces at and near the line of 
contact. 

2. To transport men and equipment, sometimes well behind 
enemy lines. 

3. To defend German forces and territory from similar air 
operations of the enemy. 

This worked beautifully until Germany tried to use this 
weapon—designed and trained for tactical use—in an all-out 
strategic attack upon a major nation. She visualized strategic 
bombing of Britain as being the same as the helter-skelter 
bombing and strafing of front line forces. She thought that she 
would smother England under a rain of bombs so solidly that 
the traditional English will would be broken along with British 
industrial might. The idea was there but the method was wrong. 

Nothing that we know about warfare, Mr. Churchill said of 
air power in 1917, can lead us to believe that bombing for ter- 
ror alone can cause such a morale collapse as to force a major 
nation to sue for peace. He said that air power must single 
out and attack transportation, factories and other enemy in- 
stallations upon which the enemy war-making ability depends. 

England of 1943 is living proof that bombing for terror is 
futile. 

The Allies are now demonstrating the effect of bombing with 
purpose. But Germany did not visualize the singling out of 
industrial units as being a refined process. If they had been 
using super long-range cannon to deliver the projectiles, Ger- 
man tacticians would have aimed their guns at specific fac- 
tories, docks and other vitals. Why did they suppose their 
bomber-artillery could cover England with a solid blanket of 
unaimed fire and explosive so dense as to insure hitting indus- 
trial vitals by blind luck and brute force? 

Even in the relatively small area of Britain, industry is not 
concentrated when we measure distance in terms of bombs 
relatively unaimed, required for solid coverage. 

This is said without any desire to detract from the mag- 
nificent defense put up by the out-numbered RAF. But this 





The field now is almost completely blanketed with bomb bursts, 
rendering it useless and destroying or severely damaging 
nearly all of the enemy aircraft present when attack began. 













































































much is clear: When strategy and efficiency called for p 
cision, Germany bombed for terror with unaimed bombs ¢ 
hoped in vain that chance would aid in hitting vital points, 

The American Air’ Forces have long championed strate 
bombing as a basis for their planning of equipment and tee 
nique. Efficiency expressed in the military maxim “econom 
of effort” is an epitome of the air concept upon which we ha 
based all of our efforts and this is best attained in strateg 
bombing by scientific target selection and precise placeme 
of bombs where they will do the most real damage. : 

We must analyze enemy industry to determine the relati 
importance of each type of production. Then we must st 
the relative importance and vulnerability of each unit of ¢ 
selected industries. Cities, as such, are not considered, thoy 
many units of industry within a particular city may be singl 
out for destruction. 

Such analysis surprisingly shows that a relatively sm 
percentage of hundreds of industrial units need be destroye 
to ruin the enemy’s ability to wage modern war. 

Even then we cannot be prodigal with our forces. If 
were using cannon we certainly would aim carefully, yet 
bomb is essentially the same as a shell fired horizontally at 
speed of the airplane. Whatever our potential wealth may 
we still must measure it in finite terms. Our weapons 
always be counted in finite figures. 

The enemy war machine—and it is a machine—is like 
automobile which we want to prevent from running. It 
parked at the curb and entirely within our reach. Would 

The Army has proved the effectiveness of high level precision take an axe and start chopping and pounding until we beat 
to a pulp? Or would we merely take out and keep the rotating 
contact in the ignition distributor? 

An ancient fable said, “for want of a nail, the battle 
lost.” We take away the nail. 

Though we can stop a tank by killing its occupants, meam 
while suffering casualties of our own, would it not be mo 
Strategic bombing should continue until. the curves. below economical to destroy the potential tank by taking away th 
level off. At that point bombing will have so hurt.the enemy lathe used in its construction? Strategic bombing is aimed 
that the invasion can start with minimum forces and casualties. the lathe. 

Air power, like sea power, must always be composed 4 
s eo = m=, ~~ GROUND FORCES REQUIRED separate types for various functions. Each is necessary to 


a 1 fill its purpose. 
GROUND FORCES REQUIRED er ae aaa Fighters are necessary for defense and for attaining air s 
WITH STRATEGIC BOMBING _ periority. 
\ Medium and light bombers as well as fighters are vital fae 
tors in direct support of surface forces, while longer-ra 

medium bombers also serve in the strategic effort farther Caney 
the rear. 7 Ff 

Air force, however, reaches its peak expression in heavy 
long-range bombers which are the only weapons capable ¢ 
hitting the real sources of mechanized military power. 

Properly employed, a well integrated air force serves 
decrease the time as well as the cost of final victory in life and 
wealth. To determine the proper sequence of operations le 
us diagram our ground force requirements and potential losses 
involved in the invasion and final subjugation of the enemy. 

The height of the vertical scale in the accompanying diagram 
. PROBABLE LOSSES AMONG INVASION FORCES represents the total strength of the ground forces required 
poesSeenseecenc.,,, KILLED, WOUNDED, MISSING) for invasion before any strategic bombing is done. Require 

-e ments and losses are plotted against this scale. The horizontal 
scale will be divided into four time-phases whose lengths are 
inversely proportional to the strength of our heavy bombef 
force. 

With no strategic bombing, it is readily apparent that the 
~ % initial point on the ground-force requirements curve is very 
.% high, while World War I statistics show that casualties will also 


EFFECT OF INCREASED PRECISION . be very high. Killed, wounded and missing should be near the 


IN TARGET SELECTION AND ATTACK “———~» 50 per cent mark 


bombing against moving targets such as ships. Here Jap landing 
barges escape from their blasted transport off Guadalcanal. 


* * * 














PER CENT ALLIED GROUND FORCES REQUIRED 





(Continued on page 344) 
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The BOMBSIGHT 


Giving the precision and accuracy of artillery, our famed bombsight 
enables the AAF to search out and hit the enemy far behind the front lines. 


Ballistic data for ground weapons had been adapted to 

bombs and bombing theories. Mechanisms generally used 
gave only approximate solutions of the bombing problem. Com- 
paratively simple mechanisms guaranteed fair accuracy at 
lower altitudes but not at heights above the effective range of 
antiaivcraft guns. As bombers flew faster and higher the prob- 
lem became very difficult. Only in the United States did any- 
one helieve enough in the possibility of a solution to seek the 
answer. And they found it. 

The airplane carrying bombs might well be compared with a 
gun platform, but it is an unstable and fleeting platform. It 
never remains in one place long enough for normal calcula- 
tions of firing data. It moves rapidly in three dimensions as 
well as about three axes. The propelling charge of the projec- 
tile is gravity and the speed of the plane itself. 

The problem was not easy. If the bombardier would mount 
his sight on a steady platform which moved smoothly along a 
level, straight line, he could use any of a number of known 
devices for accurately determining the point of release. But 
his platform is far from steady. High speed does not. aid level, 
straight flight through normally rough air. 

During a bomb’s final trip to earth, three forces work on it. 
The actions of these forces must be calculated in a few sec- 
onds before its release and then used in determining the exact 
instant of release. 

While the bomb is hanging on the shackle of the bomb-rack 
one force affecting it is the forward motion of the plane. 
When the bomb is released it has the same horizontal speed 
as the plane. Its inertia will maintain that same horizontal 
speed unless it is acted upon by other forces. A small boy, 
jumping off a moving car, senses this when he lands on his 
feet prepared to tumble or to run along with the car for a few 
seconds. 

In a vacuum the bomb would continue to move at the same 
speed and in the same direction as the airplane at the time of 
release. If the bomber maintained speed and direction after 
“bomb away,” the plane would still be directly over the bomb 
at the moment of impact. 

The second major force, gravity, affects the bomb the instant 
it is released from the shackle. Its effect (if we again ignore 
air resistance) is easily calculated in terms of speed or of dis- 
tance fallen at any instant after release. 

Gravity works straight down. The bomb’s original velocity 
works horizontally. By combining the two, we get the funda- 
mental problem of a bombsight: how far down and how far 
forward will the bomb be after it has fallen a certain amount 
of time? 

The third force, which we cannot ignore, is air resistance. 
We can streamline the bomb and give it fins which will keep 
it true (though some foreign air forces do neither very well), 
but air resistance is everywhere. Air acts to resist both other 
forces. It retards the acceleration due to gravity. Even more 
strongly, air lessens the horizontal velocity. 

A freely falling bomb, starting from rest, will fall in a given 
number of seconds (t), a distance in feet (h), their relation 
being expressed in the formula: 


ss yesterday, accurate bombing was considered impossible. 


h= 16.1 t? 


If the time of bomb fall is 37 seconds, the distance fallen 
without air resistance would be 16.1 X 37 X37, or 16.1 X 1369 
= 22,040.9 feet. 

Actually, the best-designed bombs fall only a shade under 
20,000 feet during that time. If the fins and body are true 
enough to give consistency we merely measure the time of fall 


Bombsight mounted in the nose of a “Mitchell.” Electrically- 
driven gyroscopes stabilize it against plane's maneuvers. 
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from all altitudes in ordnance tests. Then we give the bombar- 
dier a table from which he gets the first setting on his bomb- 
sight—the actual time of fall from his altitude. 

We noted that a bomb in a vacuum would stay directly be- 
low the airplane if the plane continued to fly straight and level 
at the same speed. If the plane were flying 200 m.p.h. at the 
time of release the bomb would move horizontally about 294 
feet while falling only 16 feet in the first second. In the next 
second, the bomb would fall about 48 feet and would go for- 
ward about 294 feet again. The bomb follows a steadily steep- 
ening path downward. Air resistance retards horizontal veloc- 
ity more than it slows the effect of gravity. Though the actual 
time of fall from 1,000 feet is eight seconds (nearly the same as 
ina vacuum) the bomb loses enough of its horizontal velocity to 
make it travel about 67 feet short of 2,350 feet which it would 
have gone at a constant speed of 200 m.p.h. 

This lag is called “trail.” 

We measure this lag for each speed and altitude and give it 
to the bombardier in a table just as with the other data setting 
on his bombsight. We need only look at the target through the 
telescope and “track” it for a few seconds. The bombsight 
will do the rest. 

But other factors must be solved either by the bombardier or 
by the bombsight. The most obvious are wind and target mo- 
tion. 

Consider first only wind, and let the target be fixed. Suppose 
the wind is constant—30 m.p.h. for example—all the way to the 
ground, and exactly “on the nose.” If the bomber’s airspeed 
is 200 m.p.h. it will move 2,350 feet through the air in the eight 
seconds that the bomb requires to fall 1,000 feet. In that same 
air “block,” moving or still, the bomb will lag 67 feet behind 
the airplane in that time. But the air “block” is not still. 

Instead, during eight seconds at 30 m.ph., it moves about 
350 feet in the opposite direction. Because the airplane and 
bomb were in the air “block,’ they were merely “carried 
along.” Instead of traveling 2,350 feet over the ground, the air- 
plane will move only 2,000 feet. The bomb, still falling 67 feet 
behind, moves 1,933 feet horizontally before hitting the ground. 


Figure 3. Cross trail correction is made automatically when 
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This horizontal distance moved by the bomb we call “range.” 
It is one of the factors the bombsight must “calculate.” 

A 30 m.p.h. wind “on the tail” has exactly the opposite effect. 
The range is now 2,633 feet while the airplane moves 2,700 feet 
with respect to the ground. Data therefore is based upon true 
air speed and time of fall, while the bombsight must work on 
ground speed. Once we have set the trail and time of fall the 
bombsight must calculate ground speed and interpret it in 
terms of range. 

That is the whole basic operation of a bombsight, which is 
fundamentally a ground speed meter. 

Still more variations must be faced, however. 

Before we consider more obstreperous winds—the kind that 
blow on almost every mission—let’s bomb a target which moves 
in a straight line at constant speed of 30 m.p.h. in the direction 
opposite to that of the airplane. 

During eight seconds the airplane will move 2,350 feet 
through the air which, we will now say, is not moving. But 
now the target is moving, with respect to the air, a distance of 
350 feet in the same eight seconds. By combining the two dis- 
stances, we see that the airplane “moves” 2,700 feet with re- 
spect to the target. The relative speed of the airplane and 
target is 230 m.p.h., the same as when the target was fixed and 
when the wind was blowing on the tail at 30 m.p.h. The bomb 
still lags behind the airplane 67 feet. Therefore, if we want the 
bomb and target to “connect,” we must release the bomb on 
the same range, 2,633 feet, as for the tailwind conditions. 
Straight line target motion, we can thus see, has exactly the 
same effect as wind of the same velocity, but in the opposite 
direction. 

Now notice what happens over the fixed target. 

Consider a wind which is blowing at 30 m.p.h. directly across 
the ground track of the airplane. (See Figures 1 and 3). Ob- 
viously, in order to make good that track, the airplane must 
“crab.” It does this by heading along the air path PC. Actu- 
ally, it makes good that path with respect to the air and the 
bomb still lags behind the airplane the same amount as in still 
air to the point S, for example. But during that time the entire 


cross wind makes it impossible for bomb to follow ground track. 
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block of air has moved to the right over the ground, carrying 
both the airplane and the bomb, so that (on Figure 3) the air. 
plane ends up at Q and the bomb at T, still the same trail dis- 
tance behind the airplane. 

Here we seem to have hit a stumbling block: The bomb does 
not fall on the ground track of the airplane. The airplane was 
headed across its own ground track and the bomb lags behind 
on a line extending the axis of the plane. At no time after 
release is the bomb over the ground track of the airplane. We 
must find some means for determining the offset necessary. 

In earlier American sights, and today in most foreign bomb- 
sights this offset, which we call “cross-tail,” was handled by a 
special setting. Yet offset is merely a function of trail (which 
we have already set) and drift angle. Therefore in our latest 
sight we have used mechanical linkage between the trail mech- 
anism and direction control. The cross-trail correction is en- 
tirely automatic. 

Target motion again has the same effect as a wind of the 
same velocity in the opposite direction. All of the factors are 
the same and they will be unchanged in principle regardless of 
the direction of the wind or target motion. A combination of 
wind and target motion does not complicate the basic picture 
or require any new settings. After the settings for trail and 
time of fall, the bombsight is concerned only with the resultant 
“closing” speed and direction of the airplane with respect to 
the target. It need not be concerned with the causes of the 
relative motion. 

The wind, unfortunately, never is constant “all the way 
down.” Any change in wind direction or velocity during the 
bomb fall will tend to spoil the moving air “block” theory we 
have pictured. As long as the bomb is moving in air which 
was “carrying” the airplane at the time of release, the only 
“wind” acting on the bomb is that due to its own motion. 
However, if a lower layer of air is moving slower or faster, or 
in a different direction, it will act upon the bomb in an amount 
proportional to the change in direction or speed and to the 
length of time during which the bomb remains in the new 
strata. 

This has long been known as “ballistic effect.” Changing 
winds along the trajectory are termed “ballistic winds” and 


their effect is calculable if the amounts and positions of change 
are known. 


Yes, we can calculate and allow for the ballistic effect if we 
know the exact wind changes below. Over enemy territory, 
of course, we can seldom count on having exact data but, for- 
tunately, changing winds have slight effect on normal opera- 
tions. Extreme changes in winds between low and high alti- 
tudes are sufficiently predictable at least to warn us, while 
under normal conditions no great wind change exists imme 
diately below the airplane. Weather changes involve hours 
and days. A bomb falls in seconds. 

Thus far we have analyzed the bomb trajectory to determine 


Sequence of destruction. On April 10, a group of “Flying For- 
tresses" from an armada of 88 demolished Italian cruiser Trieste, 
anchored behind torpedo boom at left. Above, bombs score hits. 
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the basic problem but we have not touched one factor which 
has defeated many otherwise excellent bombsight designs. 

An airplane is free to move forward, side to side, up and 
down. It also rotates about three axes—one vertical, one 
through the wing, one through the fuselage. 

To some extent, a plane moves and rotates regardless of its 
so-called inherent stability or of the pilot’s skill. Because this 
is true, any reference line—such as a line of sight to the target 
—which is attached rigidly to any part of the plane will bounce 
ground with every motion of the aircraft. Slightly better is a 
sight reference not attached to the airplane but controlled by 
a pendulum. Yet this type also is thrown about by any accel- 
eration. 

Changes in direction of such reference lines are normally as 
much as three or four degrees. Oscillations up to as much as 
10 or 15° must be expected. These oscillations would make 
high altitude bombing completely futile if we desire to hit any- 
thing smaller than a whole city. 

One degree equals approximately 17 mils, and one mil covers 
a distance of 25 feet on the ground when sighting from 25,000 
feet. An oscillation of only three degrees while bombing from 
25.000 feet would cause an error of 1,275 feet. Similarly, an 
error of three degrees in direction, maintained for 40 seconds 
in a 250 m.p.h. bombing run, would produce an error of 750 
feet in location of the bomb release point. On the ground 
25,000 feet below, this direction error would cause the bomb to 
strike over 1,500 feet to one side of the proper point. 

Bombsight inventors have tried two general schemes to sta- 
bilize their line of sight. The free pendulum idea was a slight 
help and the installation of dashpots (to dampen oscillations) 
further improved results. 

The gyroscope naturally appealed to inventors’ imaginations. 
Its chief deficiency is its tendency to change direction if an 
unbalanced force is applied to it. As long as a “perfectly” 
balanced rotor untouched by outside forces rotates at high 
speed it will maintain its axis for all practical use in a fixed 
direction in space. 

How could air engineers apply the force needed to keep the 
rotor turning? Electric motors, with the armature being a 
part of the rotor, seemed to be the answer but early airplanes 
did not have entirely adequate electrical systems. It was easier 
to build and balance solid air-driven rotors, though not as easy 
to apply the air without causing torque. Such gyroscopes were 
the first used in bombsights, sometimes combined with the 
pendulum-and-dashpot feature. Now, however, precision has 
lictated the use of electrical rotors. 

Next we had to control the stabilized line of sight without 
applying a force to the gyro. Obviously the line of sight must 
be controlled and this cannot be done without applying a force 
to the stabilized system. Yet such force exerted by. normal 
neans will ruin stability. It must suffice here to say that this 
problem has been completely solved in some sights. 

Other engineers have believed the objective so impossible 


Here bombs blanket immediate target area. On the same raid, “For- 


tresses" also sank the 10,000-ton cruiser “Gorizia." The cruisers 
were anchored af the Italian naval base of La Maddalena, Sardinia. 
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height, shown here in graph form, is part of bombsight correction. 


that even today they have not solved it. This is why certain 
bombsights are almost unbelievably accurate, while others, 
having only the partial solution, are satisfactory for little better 
than “scatter” bombing of areas. 

Air pioneers solved a further problem. Stabilization must be 
provided against oscillations around three axes, yet no one 
gyroscope can be used for stabilization with reference to more 
than two perpendicular axes. In the old, slow bombers, early 
bombsights that tried gyro-stabilization used only one gyro 
and that one had its spin axis vertical. But modern, high-speed 
bombihg necessitates directional stabilization. Today the best 
sights add a second gyroscope with horizontal axis. 

Except for the stabilization problem a bombsight is just an- 
other fire control instrument. 

No one marvels very much about a cannon shooting accu- 
rately a distance of 15 or 20 miles, yet its shell travels under 
the same free flight condition as the bomb after release. In 
fact, a bomb released from an airplane traveling 200 m.p.h. 

(Continued on page 342) 





Although the attacking flyers saw the “Trieste” rise at the bow and 
sink in the stern, the trailing bubbles carried by a current from 
the site of the sunken cruiser proved destruction was complete. 
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Boeing "Flying Fortress’ (B-17F). Its thirteen .50 caliber machine guns make it the most heavily-armed airplane in the world. 


THE BOMBER IS 


are the “miracle” weapons of this century. Their matchless 

punishment of Axis targets has awed the man on the ground. 
Amazed at the hitting power of the Fortresses and Liberators, 
laymen often view the big bombers as a heaven-sent wartime 
development. 

Airmen know better, 

The bomber was born out of 20 years’ hope and heartbreak. 
America’s big bombers grew because an idea gave them wings. 
U. S. airmen call this idea precision bombing—the one method 
of leaping the enemy’s outer defenses and blasting his indus- 
trial heart from the sky. 

The big bomber was in many Air Forces minds even before 
World War I ended. Brig. Gen. William Mitchell believed his 
pilots could have bombed Germany to defeat had the war 
lasted into 1919. A few men saw the plane as a powerful new 
weapon. It could detach itself from ground bases, far beyond 
the range of artillery shells, and destroy the enemy’s vitals. 

The idea was ahead of the implements to give it striking 
power and the implements themselves were not equally de- 
veloped. A crude bombsight appeared almost as soon as some- 
one hurled a stick of explosive over the side. Yet until bom- 
bardment objectives were clear there was little reason to im- 
prove the planes and equipment. 

U. S. airmen soon came to believe that the airplane could 
operate independently. They looked at the oceans and imag- 
ined war would come to America when an enemy battle fleet 
approached the East or West Coast. Air Forces planners saw 
a specific objective and the need for a specific plane—a land- 
based, long-range bomber to sink battleships. Only a big plane 
would have enough fuel capacity and bomb load. 

The Army Reorganization Act of 1920 established the Army 
Air Service as the nucleus of the Air Forces that would lead 
the world in developing heavy bombers. 

Air Service pilots in 1920 flew 9,000 miles from New York 
to Nome, Alaska, and return in four DeHavilland planes of 


|: many an American, the Army Air Forces’ heavy bombers 





World War vintage, thus pioneered the air routes of North 
America. 

In 1921, the Air Service engaged in intensive bombardment 
training at Langley Field. Pursuit, observation and bombard- 
ment operated as a tactical team. The Navy turned over sev- 
eral captured German ships as bombing targets for Army and 
Navy planes. A joint Army-Navy board umpired the ma- 
neuvers. 

As preliminary bouts, Army planes sank a German destroyer 
and, joined by Navy aircraft, the ex-German cruiser Frankfurt, 

Sinkings of smaller craft boiled down to one issue: Could 
planes sink a battleship? 

The Ostfriedland, once pride of the German Navy, had an un- 
derwater structure equal to the best United States capital ships 
of 1921. Six Martin bombers finished her in 25 minutes. The 
Ostfriedland rolled over, mortally wounded, and sank 60 miles 
east of the Virginia Capes. 

Bombs of 2,000 pounds sank the dreadnaught, yet the Air 
Forces had 4,000-pound monsters available. Our policy always 
has been to use the smallest bomb that will do the job. Brit 
ain’s famous blockbusters are nothing new. 

Two months later, Army planes sank the outworn U.SS. 
Alabama in Chesapeake Bay. Our planes on 1923 maneuvers 
smashed the battleships Virginia and New Jersey with a high 
percentage of hits from 11,000 feet. 

The significance of sinking these outmoded battleships was 
not immediately clear but this much was certain: Five years 
after the Armistice, precision bombing had arrived. Now the 
Air Forces needed better planes. 

A bad guess at progress was the Barling bomber. This was 
a great triplane, powered by six 400 h.p. Liberty engines, with 
an ll-man crew. The big, lumbering crate established en- 
durance records, attracted the curious at air shows, merely 
proved a blind alley. It developed stiff joints and finally was 
scrapped, 

Good airplanes were hard to find. Materials were flimsy. 
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"Liberator,"’ teammate of the "Fortress." 
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Designs were wrong. Engines were heavy. The Barling en- 
gines weighed 1,100 pounds each. 

Airmen spent the ’20’s looking for a bomber that would fly 
far and fast and clean. 

As early as 1922, McCook Field, near Dayton, had a preview 
of the future. The Gallaudet bomber, a low-wing monoplane 
with a single engine, was defeated by two things: poor ma- 
terials (the wing was built of sticks, wire and tape) and heavy 
engine. 

Seeking monoplanes for better visibility and firepower, the 
Air Forces developed biplanes as stop-gaps. McCook pilots in 
1925 tested the LB-1, a biplane with 66-foot wing span and one 
800 h.p. engine—the first Keystone bomber. 

The Engineering Division wanted more engines in order to 
maintain level flight with one engine in emergencies. And, the 
airmen added, more powerful engines, please. The year 1927 
found Huff-Daland, Curtiss, Atlantic and Martin all feverishly 
building two-engined planes. 

Men like Maj. Gen. Mason M. Patrick, Chief of the Air 
Corps, still thought progress was too slow. “We want some- 
thing practical,” he urged. “We do not want larger, or strat- 
egic, or night bombers. We want a bomber that is a bomber.” 

Specifically, Air Forces engineers wanted a plane that could 
reach 15,000 feet, cruise 300 miles at 125 m.p.h., and carry 2,000 
pounds of bombs. 

The Curtiss Condor, or XB-2, was a 1,200 h.p., twin-engined 
biplane. This biggest and fastest U. S. bomber of 1929 didn’t 
excite the men who would plan the Flying Fortress, 

“Our organization, training and policy,” declared one group 
commander, “should strike the enemy air power at the roots 
and not among the branches.” . 

Air power had sunk battleships (anchored and obsolescent) . 
Flights to Alaska had spurred long-range planning. The Barling 
bomber had forced airmen to seek better materials than sticks 
and wire. A “perfect” bombsight had not yet been found. And 
training men to aim bombs was limited to tactical units. Plane 


Despite the new B-29, airmen expect these two bombers to finish out the European war. 





Jhe 1920's lacked the materials, engines and designs 
but they witnessed the formulation of bombardment 
policies that made the planes of the ‘40's possible. 


designers still were bucking the problem of bombers to be 
“crated and shipped to our foreign possessions.” 

Yet Air Forces pioneers had come far beyond the “nuisance” 
bombing of World War I. The greatest thing they did in the 
°20’s was to state the two aims of American bombardment: 

1. Precision, because there were no planes, bombs or men to 
waste. 

2. Long-range, because an invader must be stopped as far 
from our shores as possible. 

The ’30’s were the years when the Air Forces actually put 
these two aims to work by better planes, finer precision instru- 
ments, improved bombs and highly trained manpower. 

The most pressing need of Air Forces planners, as they took 
stock in January, 1930, was a bomber that could keep war out 
of America. Wright Field research pointed toward one basic 
type: an all-metal low-wing monoplane, multi-engined for 
staying power, a land-based plane able to fly hundreds of miles 
over water if necessary, drop its bombs and return home. 

The American bomber was open to bidders. 

Henry Ford made the first offer—an all-metal, high-wing tri- 
motored plane. Boeing at Seattle submitted its Model 215 as a 
“heavy” bomber. Keystone, Fokker, Martin and Douglas also 
were busy. 

In test flights, air officers found Ford’s design “basically at 
fault,” the Boeing bomber “a remarkable advance.” Then the 
Air Forces flew Martin’s experimental B-10. In it America 
owned the world’s fastest and most powerful low-wing, all- 
metal, twin-engined bomber—the successor to the famed old 
Martin of 1921 that had dropped the “bombs heard ’round the 
world” and sunk the Ostfriedland. 

Air Forces doctrine defined Army aviation’s primary mission 
as bombardment. Airmen wanted a twin-engined monoplane 
that could carry 2,000 pounds of bombs and fly 200 m.p.h. in a 
400-mile radius. The B-10 came nearest the mark and Martin 
won the bid. 

Foreign nations, equally shrewd at bargains, were keen to 





















15 YEARS OF AAF BOMBERS 








Huge Barling bomber. Triplanes proved a blind alley. 








Martin B-10—an outstanding success when it joined AAF. 














buy the B-10. The War Department refused offers from Bri. 
tain, Russia, France, Japan and Turkey for a year, then per. 
mitted debt-worried Glenn Martin to sell his bombers abroad 
minus guns or other “interesting” equipment. 

In early 1934, Maj. Gen. Benjamin D. Foulois, Chief of th 
Air Corps, ordered Wright Field to standardize the B-10 imme. 
diately. Air pioneers negotiated with Martin and Boeing fo 
real bombers. 

The air chiefs rounded up 10 tested B-10’s and took off from 
Washington on the now historic Alaskan flight of midsummer 
1934. Then—Lieut. Col. Henry H. Arnold, now commanding 
general of the Army Air Forces, led veteran pilots in the most 
thumping proof yet of long-range planes. The Air Forces suf. 
fered no loss of ships or personnel, repaired their aircraft in 
the wilderness, surveyed much of Alaska for future bases, 

The Martins climaxed the Alaskan adventure by flying non. 
stop from Juneau to Seattle, 943 miles over water in 5 hrs, 
40 min. 

Alaska’s strategic nearness became a fact. 

American airpower could defend the territory. Enemy air 
power, based on Alaska, could attack the United States. 

Kinks in the B-10’s were ironed out in Martin’s B-12, the best 
long-range military plane airmen had in 1934. The B-12 wa 
still serving the British over Africa in 1940—a long run for any 
airplane. 

Prior to 1935 the big-bomber champions had little more than 
faith to guide them. In 1935, however, two momentous things 
happened. 

First, the GHQ Air Force was established. 

Second, the first Flying Fortress was test-flown at Wright 
Field. 

American air power was designed to halt invasion, and bom- 
bardment in 1935 was visualized in these terms: 

Daylight operations, for visibility. 

High-level flying, for safety from surface guns. 

Formation missions, for maximum effect. 

Highly-trained crews, for economy of effort. 

Fast, well-armored, heavily-gunned planes, for independence 
of supporting aircraft. 

Precision bombsight, for accuracy. 

All-weather security, for all-weather missions. 

Long range, for hemispheric strategy. 

These demanded a big plane, but size was incidental—the 
result of more fuel, more men, more bombs, more engines. 

Maj. Gen. Frank Maxwell Andrews, a lieutenant general at 
the time of his death in the European theater, took charge of 
headquarters at Langley Field, Va., and around him he 
gathered the nation’s top air strategists. One bombardment 
and pursuit wing at March Field, Calif., was commanded 
by the present chief of the Army Air Forces, Gen. Henry H 
Arnold. Another bombardment wing, under Brig. Gen. Conger 
Pratt, was based at Langley. Pursuit was concentrated at 
Barksdale Field, La. Wright Field remained the Air Forces 
laboratory at Dayton, O. 


GHQ strategists immediately launched a 10-year program of 


bigger, faster, longer-ranged bombers. 


A few weeks after the GHQ Air Force set up shop, Boeing’ 


Model 299—not yet called the Flying Fortress—flew out of 
hiding at Seattle. This four-engined, midwing monoplane 


weighed 16 tons, had a 104-foot wing span and performed bril- 


liantly in preliminary tests. 

On October 30, 1935, air officers filled Wright Field with hope 
and nervousness: the Boeing XB-17 was to fly officially. Maj. 
Pete Hill, chief of the Flight Testing Section, warmed up the 
engines of the huge aircraft. The tail controls were too big te 
operate unless the slipstream from the engines was blowing 
into them. On the ground, spring locks gripped these controls 
until the pilot released the locking pins, 

Hill eased the brakes and the XB-17 began to move. Just as 
he gunned the throttle, Hill pulled the lever to unlock the tail 
controls, which froze. Rigid and helpless, the bomber rose at 
a sharp angle. The ship stalled, then crashed and burst into 
flames. The co-pilot escaped to tell what had happened. Hill 
and a Boeing engineer burned to death. 

Boards of inquiry found Boeing, the Air Forces and Hill 
equally blameless. The Air Forces ordered 13 more B-17’s 
Up from the ashes of that first model, the Flying Fortress rose 
on faith, guts and hard-headed planning. 
(Continued on page 252) 
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Brig. Gen. G. M. Barnes and Maj. Gen. L. H. Campbell, Jr., chief of ordnance, examine 4,000- coy demolition bomb prior to testing. 
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The AAF chooses bomb designs for specific types of offensive 


missions as carefully as the aircraft engineer designs his plane, 


of victory. Air offense has proved to be the most effective 
power unleashed in World War II. 

From the. beginning, the AAF has understood the aerial 
bomb as an offensive weapon. The Ordnance Department, with 
the Air Forces, has developed, tested and proved every type of 
bomb, studied the suitability of each to a given mission, ob- 
served their power and effectiveness, and generally kept pace 

- fitting bomb designs to the bombing potentials of plane 
types as they evolve. Today we are delivering those bombs— 
the most efficient in the world—straight to the enemy. 

What is a bomb 

Ordnance Department defines it as a missile intended to be 
dropped from aircraft. 

Five kinds of bombs are used by the Army Air Forces to- 
day: (1) demolition, (2) fragmentation, (3) chemical, (4) prac- 
tice, and (5) drill and gauge. Of these, the first three types are 
the only ones used in combat. 

Should the target be such that it is necessary to expend a 
tremendous amount of energy within it or against it—that is, 
to blast walls apart, te burst a hole in a ship, to excavate the 
foundations of some structure, or to crumple a dam—then 
demolition bombs are used. 

A demolition bomb is really a balanced, streamlined package 
carrying a charge of high explosive to the point where it can 
be used best. It is housed in a bomb body, or case, which is 
made light and yet strong. 

The bomb must remain in one piece until it detonates, gen- 


B YMBS of the Army Air Forces are pounding out the shape 








Fragmentation bombs rain upon a Sardinian airfield. Airplanes 
the size of a "Liberator" can carry 192 such 20-pound bombs. 
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Armorers hastily fasten bombs to external racks of North American “Mitchell during height of Tunisian campaign. 


erally within the target, instead of breaking open on first im- 
pact. In order to obtain the penetration necessary for different 
targets and still carry the maximum amount of explosive, 
demolition bombs are made from several different metals of 
varying hardness and varying case thickness. They are di- 
vided into the following types: 


GP—General purpose ........... 50-55% explosive 
SAP—Semi-armor piercing ... 32% explosive 
AP—Armor piercing .... .. 5-12% explosive 
Te eee ere 77% explosive 
DDN DOM: occ ccc ccccs. 70-75% explosive 


The GP bomb is made of such strength that it can be 
dropped without rupturing against a concrete slab four feet 
thick from an altitude of 8,000 feet. Using a delay-action fuse, 
bombs of this type would crash through to the basement of 
most buildings, bury themselves several feet in the ground 
near a bridge or penetrate the deck of any seacraft except 
cruisers and battleships. 

The GP bomb is made in five sizes: 

1. The 100-pound bomb can demolish a two-story building, 
wreck a locomotive, gun installation, or other machinery from 
10 feet, damage an airplane from 75 feet. 

2. The 250-pounder will destroy walls and floors of all build- 
ings except skyscrapers, will sink or severely damage all sea- 
craft—except battleships and cruisers—as far as 20 feet away, 
tear up railway tracks for a distance of 30 feet. 

3. The 500-pound bomb will cause 75 feet of concrete dock 
to collapse from 25 feet away, will wreck steel railway bridges 
and subway passages, sink or seriously damage light cruisers 
as far away as 25 feet, and demolish most tanks. 

4. The 1,000-pound bomb can displace the piers and spans 
of the heaviest bridges. 

5. The 2,000-pound (one ton) bomb will crack or burst a 
large hole in dams, sink or seriously damage modern battle 
cruisers and battleships when direct hits, or as far as 35 feet 
away when exploded in the water. 





The Laboratory of Wartime Operations has produced a 
mathematical formula on the underwater effect of GP demo- 
lition bombs. 

Pressures of four tons per square inch are required for hull 
rupture of surface vessels of the most modern construction. 
That is, there is a danger area around and under a vessel, 
depending upon the size of the bomb, where hull rupture and 
consequent sinking will occur. 

There is a larger area in ratio of magnitude of about 1 to 
80 of shock limit that will have little effect on outboard fittings. 
Persons within that water area, however, will be killed or 
seriously injured by the shock of the blast. 

Truly a general purpose bomb, the GP can be used most 
effectively against nearly every type of military objective by 
using the proper tactics. It can be used by the AAF, the 
U. S. Navy and the RAF. It can even split the sides of a sub- 
marine on detonating at the proper depth. This is accon- 
plished by using a delayed-action fuse or the Navy’s hydro 
static fuse. 

To blast the vital organs of targets which the GP will not 
penetrate, semi-armor piercing bombs were developed. They 
are made in sizes of 500 and 1,000 pounds. The heaviest tank 
can be punctured by the 500-pound semi-armor piercing bomb 
while the 1,000-pounder will penetrate the side or deck of all 
naval craft except battle cruisers and battleships. 

Seacoast mortar shells have been converted and adapted 
with fins as armor-piercing bombs. These bombs are gener 
ally capable of penetrating the armor of battle cruisers and 
battleships, and a direct hit exploding within the ship will 
cause serious damage. This type is not generally used sinc 
the explosive content is so small that a near miss will have 
negligible effect. 

On the other hand, a 2,000-pound GP bomb will do consider 
able damage as far as 55 feet from a battleship. The various 
weights of AP bombs are 699, 800, 900, 1,000, 1,400 and 1,60 
pounds. 

Tamping produces the maximum destruction in an explosive. 
The destruction caused by a well-tamped explosive may be 
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At an Aleutian base, ground crew of I!th Air Force loads bombs into fuselage of a “Mitchell.” 


times as g as the same amount untamped. To the 
eans the explosive must be confined within 
the target. There must be no holes through which its energy 
may escape. To accomplish this the bomb is made to penetrate 

a building, the ground, a ship, or the water beside the ship. 
With the 2»0mb, no penetration can be obtained. 
» case will rupture and spill the explosive on impact with 
objects except water. Then why use it at all? 
> bomb was designed for a target that provides 
ts own tamping—a congested city block. The “block-buster” 
2 pounds of explosive cast into a bomb weighing 4,200 
and equipped with an instantaneous fuse so that the 

ll occur before the bomb case ruptures. 
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Our planes patrolling the seas surprise the enemies’ sub- 
marines continually. To knock out the U-boat, the maximum 
blasts must be delivered to the proper depth. This is ac- 
complished by one of two depth bombs, the 325-pound Mark 
7 and the 650-pound Mark 29. These bombs are of very light 
case, having about 75 per cent explosive filler and a Navy 
hydrostatic fuse. The operation of the fuse depends upon 
the pressure upon it and consequently its depth below the 
surface. The depth may be pre-set. 

A second kind of AAF bomb is the fragmentation type used 
against ground forces and light material—trucks, airplanes 
and encampments. Its destructive power results wholly from 
fragmentation of the bomb case. Fragmentation bombs have 

(Continued on page 268) 


Looking like a torpedo, this large bomb is slung on a special external rack on a Martin "Marauder." 



































THE MEN 








Aviation cadets hold the spotlight, but pilots actually are only a small proportion of essential Army Air Forces personnel. 


e 


Successful use of personnel classification methods enables the AAF toxfit 


a giant weapon of attack whose soldiers can strike at the 

enemy with tremendous speed and devastation. A scant 
two years ago the AAF had fewer than 10,000 officers, 9,000 
cadets and 126,000 enlisted men. Today its strength has 
reached 2,200,000 and is still growing. 

Creation of this vast organization solved an unprecedented 
problem: mass transfer of manpower from civilian life to 
highly specialized military aviation. 

Before Pearl Harbor, our plans of manpower procurement, 
induction, enlistment, classification, training, assignment and 
morale dealt in terms of thousands. Now we deal with mil- 
lions. 

Whenever a heavy bomber takes off against an enemy tar- 
get more than 30 men are directly involved, with fewer for 
the smaller types. Each is an expert in maintenance and oper- 
ation of combat planes. Hundreds of others—the air base 
troops, the operations staffs, the supply men, the engineers, the 
ordnance crews—contribute to the success of each mission. 

On the basis of a 2,000,000-man air force, this means the 
training of some 185,000 pilots and hundreds of thousands of 
bombardiers, navigators, ground officers, radio men and me- 
chanics. Today’s Army Air Forces requires 450 different tech- 
nical and occupational skills, 

Building this air power forced drastic changes in manpower 
procurement. The Army Air Forces once preferred college 


Gia si midsummer, 1941, the Army Air Forces Has become 


men for aviation cadets, Peacetime airmen assumed that Army 
aviation’s highly technical courses required college background. 
Now we 


But war’s demand for new pilots changed minds. 


untrained civilians into 450 occupations in our 2,200,000-man Air Forces. 





know that a peculiar aptitude and skill born in crack combat 
flyers is what is needed. Men who never finished high school 
often have it. 

Regardless of education and social background our combat 
pilots are America. They are the neighbor’s boy, the shoe 
salesman, the grocery clerk. They are last year’s football hero, 
or, like Colin Kelly, young men from West Point. All that 
the Army Air Forces asks of them is the will and ability to 
fly our modern warplanes. 

The Air Forces is calling to active duty thousands of young 
men who had enrolled in the enlisted reserve for aviation 
cadet training. These men are now receiving pre-flight train- 
ing at various colleges and will be admitted to the pilot 
schools as quickly as facilities permit. As our aircraft output 
increases, thousands more will be inducted. 

Meanwhile, the Army Air Forces has trained a vast army 
of technicians—mechanics, communication experts, meteorolo- 
gists, radio operators, armament workers and other specialists. 
Generally, their intelligence quotient has been slightly higher 
than the average soldier level. The Army Air Forces wants 
only those who give reasonable assurance of absorbing the 
technical and mechanical instruction. 

Their ages range from 18 to 45 and only the barest handful 
knew the difference between an aileron and engine nacelle 
when they first reported. 

Like the pilots and combat crews, Army Air Forces ground 
troops have proved themselves under fire. In the bomb-shat- 
tered air fields of Bataan a few valiant men kept battered P-40's 
flying to the end with little more than baling wire, determina- 
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tion and the application of that well-known Yankee ingenuity. 

Men on the ground are winning the battle of supplies. At 
remote outposts they had no lathes at first, no pneumatic rivet- 
ing machines, no skins for patches, no bearings, no motor 
parts. Yet they kept our planes in the air. They rebuilt 
bombers between dusk and daylight with improvised tools 
and materials salvaged from wrecks. And most of them had 
never seen the inside of a machine shop until they joined the 
Air Forces. 

To skeptics, ground crews have proved how wisely Army 
classification works. 

Classification of raw recruits had its beginning in 1917. Our 
present system is still far from perfect. By and large, how- 
ever, Army Air Forces permits the men to choose their jobs. 
No soldier who has the makings of a radio mechanic is going 
to find himself behind the skillet of a mess kitchen. But if a 
garage mechanic prefers pots and pans to monkey-wrenches 
he'll probably get his chance. The AAF needs cooks, too. 

Another personnel problem has been the mobilization of 
thousands of administrative and technical officers at home and 
abroad. AAF wartime expansion called for an immediate sup- 
ply of officer strength until enough soldiers could be selected 
from the ranks for training and commissioning. 

The most direct method at the outset was to commission 
civilians with specialized talents that could be used by the 
Army Air Forces. Most of these men were immediately dis- 
patched to an indoctrination school at Miami Beach for six 
weeks of physical and academic training. As hundreds of 
thousands of enlisted men were absorbed by the Army Air 
Forces the practice of commissioning civilians was sharply 
curtailed. 

Now virtually every newly-commissioned Air Forces ad- 
ministrative officer is a product of the ranks. Leadership traits 
marked him for Air Forces Officer Candidate School. There 
he had to prove himself true officer material. 

Today the AAF has crossed the major manpower hurdles. 
We no longer are recruiting aviation cadets for training as 
armament, communications, engineering and photographic offi- 
cers. The flow of enlisted personnel into the Air Forces tech- 
nical schools continues unabated. 

Personnel priority No. 1 just now is the bomber’s combat 
crew—the pilot, the aerial gunner, the bombardier and the 
navigator. 

In this war of techniques and world battlefronts, the Air 

(Continued on page 236) 


Like all AAF specialists, gunnery students shown here 
were carefully selected by personnel classification tests. 
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AAF ground crews learn to do their jobs swiftly and well. 
* Here wing repair crew puts a new wing on an "Airacobra.” 


Bomber crew shoulders equipment and heads for rest after training flight. Ground crew is already checking the plane. 





Air Support seeks to disrupt the enemy's 
communications and supplies, and, in spec 
tacular form uses guns and bombs to attack 
him directly in support of our ground troops, 


Carrying ammunition and guns for simulated attack against the “enemy,” air-borne troops deploy from Douglas “Skytrooper.” 


AIR SUPPORT 


it must co-ordinate with the Army and the Navy in the 

primary object of imposing our will upon the enemy. But 
the uses of unaided air power, such as in the strategic bomb- 
ing of industrial Germany and France and in the development 
of our long range Air Transport Command, are discussed else- 
where. No action with enemy ground troops is involved. 
Strictly speaking these very necessary parts of air power are 
not air support. Neither are the activities of our coastal patrol 
and fighter defense elements. The latter are merely designed 
to counter the same kind of strategic activity we are now press- 
ing home on Germany. 

Air support is ideally exemplified in our Sicilian, African 
and New Guinea campaigns, which will long stand as examples 
of the close co-operation in actual combat on land, sea and air, 
that brings victory quickly and with minimum casualties. Air 
Transport Command’s global lines and our effective anti-sub- 
marine patrols from the air enabled us to muster the strength 
where we needed it. Our strategic bombing of German in- 
dustry and Japanese communications weakened the enemy in 
that respect at the moment of contact. But the organization 
and operation of those air elements which actually supported 
the ground troops was something else. 

A theater commander, such as General Eisenhower or Gen- 
eral MacArthur, may have one or more Air Forces assigned 
to his use. Such an Air Force may include heavy bombers, 
medium bombers, fighters, observation planes, transports, liai- 
son planes, photo reconnaissance and special types. The needs 
of each theater determine the types and proportions of planes 
assigned. The heavies and mediums and the torpedo planes 


[’ a certain broad sense, all air action is air support. All of 


will be used to carry on the strategic bombing of industry, 
communications and supplies right up to the dumps in the 
enemy’s rear spheres of action. 

Then comes fhe phase of indirect air support. This is aimed 
at isolating the battleground from the enemy’s own support 
areas. It prevents him from bringing up troops and supplies 
to reinforce the units in actual contact with our forces. This 
type of support is usually combined with fighter patrols over 
the battle area to prevent the enemy’s air forces from harassing 
our own rear. If this is done properly, our ground forces are 
left free to deal with an enemy rendered incapable of sustained 
effort. 

This is perhaps the least spectular form of air support. Yet 
it is the most frequent, the most profitable and the lowest in 
air casualties. 

The medium, light, dive and fighter bombers are its main- 
stay, though heavy bombers have been used in these tasks. 
The air commander and the ground commander must work 
closely in this type of action. The ground commander merely 
defines his wishes in broad terms to the air commander, leav: 
ing him free to employ suitable and available units under gen- 
eral mission type of orders, in the manner he believes will be 
the most effective. Thus heavy striking power can be de 
veloped at the most essential points, and commanders can 
avoid that bugaboo of air support, the tendency to fritter away 
air power by breaking it up into numerous small forces di 
rected against lesser targets. 

This is the kind of air support most generally given by the 
Army Air Forces in Africa and in the Southwest Pacific. As 
we closed in on Tunis and Bizerte, however, as we invaded 
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Sicily, as we crossed the Owen Stanleys and worked up the 
shores of New Guinea; as we pressed our attack on Munda 
and the Aleutians, the most spectacular kind of air support 
came into play. 

This is the kind the boys on the ground can see and feel. 
It is the direct employment of our air-borne guns and bombs 
of every type to blast out enemy strong points, attack enemy 
armor engaged with our own troops, and bomb and strafe en- 
emy infantry. The bombers get at concentrations beyond the 
range of our own artillery; skip bombing attack planes and 
fighter bombers slash into the very front lines, and once the 
break-through comes, the whole weight of the air is used to 
disorganize the enemy’s retreat into the kind of rout that 
forced whole German and Italian elements to surrender en 
masse. 

Nothing so lowers enemy morale as this type of attack, par- 
ticularly where troops have not been hardened to it. Con- 
versely nothing so raises the morale of our own men as to 
see friendly planes bombing and strafing their opponents. But 
this attack is difficult to co-ordinate precisely and its cost in 
any event is relatively high in air casualties compared with 
the actual damage inflicted on the enemy. Its morale effect is 
so important, however, as to justify its frequent employment 
despite the comparatively high casualty rate. 

The tactical air force for these purposes usually consists of 
a Fighter Command, a Bomber Command, a Base Service Com- 
mand and an Air Support Command. The air support in- 
cludes reconnaissance, which is the classical and time-honored 
function of military aviation. Reconnaissance may be either 
tactical or strategic, with photographic planes generally used 
for the latter in order.that the command may lay its long 
range plans. But in battle itself there is no time for photo- 
graphs. Information must be conveyed rapidly to headquar- 
ters through fast fighters and bombers and it must be just as 
rapidly distributed. Hence air support usually includes signal 
troops for laying wire, installing teletypes, setting up radio cir- 
cuits and other communications, 

Air Support Command, because of the vital need for instant 


Troops load heavy airport machinery aboard Douglas "Skytrain" during drill at Westover Field, Mass. 





co-ordination, is located at Army Headquarters. Air Support 
controls are at corps headquarters and Air Support parties at 
division. When a division commander encounters resistance 
that he thinks can be cracked from the air, his Air Support 
party officer makes the request to corps. There the project is 
quickly evaluated by air and ground staff officers as to whether 
(1) the target is suitable, (2) necessary aircraft are available 
and (3) the target is in a sector given priority for air action 
by higher authority. If the project measures up on this scale 
the Air Support control officer orders air units of his selection 
to perform the mission and at the same time notifies the unit 
requesting this action that it is coming and precisely when to 
be prepared for it. 

These are the tactics used in Africa. They were notably 
successful at the Kasserine Pass, where, with the assistance 
of the ATC and the Troop Carrier Command, our thrust was 
sent home faster than the Germans could prepare to meet it. 
Men and supplies were actually landed far in advance of Axis 
pockets of resistance before our ground troops could mop up. 
They were landed actually within “spittin’” distance of un- 
loading German transports that were subsequently pounced 
upon and destroyed. 

The ATC, of course, seldom gets into the battle zone. It 
covers the far-flung air paths of the whole world on its trans- 
port missions. But the Troop Carrier Command takes on 
where Air Transport leaves off. In Sicily, for instance, it 
staged a truly startling demonstration of air support. Gliders 
and transports carried the paratroopers and the specially trained 
glider troops that had many of the enemy strong points of 
resistance along the beaches and the adjoining hills and roads 
in our hands before the enemy command could determine 
where our landing forces were coming. 

The Italians had been building pill-boxes and artillery po- 
sitions to protect those southerly beaches of Sicily for more 
than three years. Our men from the air had them well in 
hand in not much over the three hours by which they pre- 
ceded the men from the landing barges. Those men in the 
landing barges would have paid a terrific price in casualties 


had not our men from the air already silenced the Italians’ 
protecting guns. 

Their next function, as it had been in the African advance, 
was to seize airports and enable other transports to land with 
the bulldozers, scrapers and steel mats that soon had the air- 
ports ready for our fighters and strafers, though but a few 
hours before our bombers and naval guns had made them un- 
usable by the enemy. 

It has now been revealed that a whole air-borne division 
took part in the Sicilian invasion. Once on the ground they 
were completely self-supporting. They were even accompanied 
by their own medical officers. 

Another large element of that division was landed in gliders. 
We can be sure that they came in shooting. And we can be 
sure that this new type of pilot could set his shooting glider 
down on any patch of undamaged airport, into a wheat field 
or near enough to the edge of an olive grove to end his taxi 
run comfortably under the protection of the trees. Full evalu- 
ation of the work of the air-borne division has not been made 
as these lines are written but every report from the battle- 
front indicates that they more than pulled their weight in 
the first successful crack in the walls of the crumbling “Fort- 
ress Europe.” 

Though, as has been said, the bulk of air support in the 
Pacific was of the indirect sort, the battles of New Guinea 
could not have been fought without both direct and indirect 
help from the air. The most notable example of indirect air 
support was, of course, the Battle of. the Bismarck Sea in 
which Army bombers, unaided, sank 22 Japanese warships and 
transports and wiped out an entire division of 15,000 men at 
trifling cost to themselves. 

Directly, however, our air forces have long given strong 
support to the Australians on the New Guinea mainland. 

“Even before I left there,” said one officer, “we were closely 


supporting the Australian ground forces when the Japs were 
still coming over the Owen Stanley range. The Australian 
commander himself told me that if it hadn’t been for our 
Douglas Havocs the Japs would have taken Port Moresby. We 
hit them every morning and every evening with the Havoc’; 
forward guns and fragmentation bombs. The Australians 
couldn’t praise them enough. It was a kind of morale builder 
for them—and a morale scourge for the Japs.” 

As the battle progressed and the Japs were driven over the 
mountains and up the northerly coast, air support became even 
more important. Food, medicine, supplies, ammunition, re. 
placement troops—even 105 mm. guns—were carried over the 
mountains to the battle lines. And on the return trips of the 
big cargo planes hundreds of wounded were flown out to the 
prompt care of base hospitals. Without that care many would 
have died. Literally millions of pounds of men and material 
were carried by air. In one week alone 30 airplanes carried 
312,000 pounds. 

Guadalcanal’s early days are full of stories of direct air sup- 
port achievement. On one occasion nests of Japs in caves and 
under the overhanging banks of a ravine were holding up the 
entire advance. From Henderson Field, almost in sight of 
them, a squadron of Bell Airacobras was sent up with instan- 
taneously-fused bombs beneath their wings. They dropped 
them into the ravine where the artillery couldn’t reach. The 
detonations within that enclosed space enabled our men to 
walk on without important opposition. 

From that isolated instance of the use of a few fighters on 
Guadalcanal to the employment of a whole air-borne division 
in Sicily, air support is developing. A British veteran of Dun- 
kirk declared the other day: “Had the Germans after Dunkirk 
known one-tenth of what that air-borne division of yours knew 
in Sicily, I shudder to think what might have happened in 
the Battle of Britain.” END 
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Paratroopers saw action on a large scale for the first time when an entire airborne division helped to invade Sicily. 
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Steel vests deflect .30 caliber bullets, .37 mm. flak. 



































Pilot-seat armor stops .30, deflects .50 caliber bullets. 


DEVELOPING 
THE TOOLS 


War in the air has accelerated aircraft and equipment development a hundred- 


fold. This is the story of how many of today’s fighting tools came into use. 


thing quickly pressure-feeds new ideas. Today this is truer 
than ever before. Air war has blown the roof off ideas, 
money and experimentation for the Army Air Forces. 

Basically, our fighting planes for two decades had been de- 
signed on World War I experience, commercial aviation and 
theory. We spanned oceans and put long range into our bomb- 
ers and transports. We pushed our ceiling into the stratosphere 
at speeds that gave us 400 m.ph. fighters. To a limited de- 
gree we experimented with heavier caliber machine guns and 
— mounted on planes. We developed a precision bomb- 
sight. 

But war is the only teacher. When our observers reported 
on the battles of Holland, France and Belgium, we learned that 
some of our ideas needed streamlining. 

First, we had to step up the number of guns on our bombers 
and fighters. We also had to increase their caliber to pierce 
the armor-plate being used by the Germans. This meant chang- 
ing from .30 caliber machine guns to .50 caliber guns that 
_ greater wallop. More ammunition was needed to stretch 

re power. 


[) shine war, all development skyrockets. The need to do a 





Equally vital were power-operated turrets. Although the 
AAF had anticipated war in Europe, our engineers had not 
progressed as far as the British in turret design. It was im- 
possible to adapt British turrets to American planes, since they 
were designed for .30 caliber guns. Our trend was toward 
heavier calibers. Completely new turrets had to be designed 
for our aircraft. 

Today our Boeing Flying Fortresses are considered some of 
the most formidable airplanes in the skies anywhere. This has 
led to some odd reversals of function. 

There is on record a case where two Fortresses escorted back 
to their base 15 fighter planes. And in some theaters, fighters 
have been equipped with bombs and sent over to do the actual 
attacking, while Fortresses were sent along to protect the mis- 
sion. 

Armor plate on aircraft was long debated. 

“Too much weight, and inadvisable,” some AAF engineers 
reasoned. 

Actual combat changed their views. Our planes went into 
battle without armor protection and some of those that came 
back were too badly shot up to fly again. 










Reported Maj. Gen. George C. Kenney, one of the observers 
who saw the Battle of Britain in 1940: “The pilots themselves 
demanded more protection. They didn’t like the idea of going 
into battle without some protection around the cockpit and 
other vital parts of the airplanes. This was true of both sides.” 

As a result, armor plating was put on most of our fighting 
planes. At first it was quarter-inch armor. Then, as heavier 
caliber guns came into use, this was increased to heavier armor 
around cockpits, turrets and certain power plant areas. 

Another problem concerned leak-proof fuel tanks. Combat 
proved their dire need. Installing leak-proof tanks meant tear- 
ing an airplane apart, putting rubber bags inside the tanks, thus 
adding one pound of weight for every gallon of gasoline. There- 
fore, the trend has been to carry a minimum amount of fuel in 
leak-proof tanks. Extra fuel is carried in droppable tanks in- 
side bomb bays, or under the wings or fuselages of fighters. 

Droppable tanks have so increased the range of fighters that 
they can be flown to combat zones. Fuel slung under the belly 
or wings of the fighter is used before the enemy is sighted. 
This dead weight dropped, the pilot switches to leak-proofed 
fuel tanks that carry him through combat. 

Long before the war, Wright Field put increased emphasis 
on high altitude operations. The plane which can fly higher— 
and stay there—has the edge over the enemy. 

More accurate antiaircraft fire also has forced planes up- 
ward. 

During World War I, pilots of both sides would fly over 
ground antiaircraft batteries and stunt while the big guns 
wasted their shells. This war is different. Guns on the ground 
are so accurate that they make it extremely dangerous for 
any plane under 10,000 feet. 

Yet the problem chiefly concerns personnel and not airplanes. 
It is possible to get the machine up to very high altitudes, but 
above 10,000 feet a person needs oxygen. This particularly 
applies to the bombardment airplane, where crew members 
are required to fly at high altitudes for several hours at a time. 
Consequently, the oxygen equipment for such a battle plane 
is rather extensive. But when that problem is licked, as it is 
today—since our bombers carry plenty of oxygen—there still 
is the matter of crew fatigue. Living in high-altitude air for 
any period of time is tiring to personnel and lowers their ef- 
ficiency. It is natural that we have turned to the development 
of pressurized cabin airplanes. 

The Air Corps in 1937 brought out the first pressurized cabin 
airplane in the world, the Lockheed XC-35. Since that time 
there have come into existence the famous TWA Boeing Strato- 
liner. More recently there is the Lockheed Constellation, four- 
engined transport that the Army has taken over as a cargo 
carrier. It has a new kind of pressurized cabin. 


In production for AAF is Lockheed's fast, high-altitude trans- 
port "Constellation," above, equipped with pressurized cabin. 


First experimentation with pressurized cabins occurred in 1937 
with the Lockheed XC-35, left, based on the “Electra.” 





Low-pressure chambers, simulating high altitudes, permit ex- 
perimentation with new equipment without endangering lives. 


There is, of course, the question of vulnerability of the pres- 
surized cabin, which many have long feared, for one bullet 
would destroy its effectiveness. This is an issue that is hard to 
dodge. The pressurized cabin, as we know it today, is more 
vulnerable than the unpressurized cabin. Steps are being taken 
to improve it so that this problem will be licked. Yet, on the 
ground, in specially built high altitude pressure chambers, ex- 
perts at Wright Field have proved that holes can be patched 
up unless they are too large and that personnel can stand 
sudden increases in pressure. 

War is demanding increased electrical power in our fighting 
planes. Once our gunners were satisfied with a ring sight or 
a bead sight. They just swung their guns into action, squinted 
and let go with a volley of shells. Now they are demanding an 
electric sight. 

The terrific speeds of the modern airplane do not permit 
them to swing their guns into firing position against 300 mph 
(or more) slipstreams. Small electric motors have had to be 
developed for electrically-operated gun turrets. The need for 
these and other electrical devices have made the big bomber 4 
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Large-capacity raft (above) designed to anticipate needs of 
survivors, includes radio transmitter, fishing kit, flares, sail. 


generator plant capable of furnishing the lighting needs for a 
village of 300 people! 

Wheels and brakes represent another major problem. More 
weight in warplanes has increased landing speeds of some 
craft to more than 125 m.p.h. Better, surer brakes were im- 
perative. 

Says one engineer: “During a maximum deceleration stop, 
the brakes on one type bomber absorb about the same horse- 
power that the plane’s engines deliver during the take-off.” 

The tricycle landing gear has made the brake job even more 
difficult. Reason is that pilots tend to use the brakes imme- 
diately when the wheels hit the ground. With conventional 
landing gear this was impossible because the airplane would 
nose over and plow. Tricycle gear allow instant braking—and 
excessive wear. Many planes require brake relining several 
times a month. 

Our African campaign added all the problems of desert op- 
Sharp dust ruins the innards of an aircraft engine. 
Power plants that will normally run for 250 to 350 hours with- 
out overhaul are “shot to pieces” in 50 hours or less under 
desert conditions. The only remedy was to devise new filters 
that keep dust from the vital parts of engines. These filters 
are now standard for desert aircraft. 

The other extreme is winter operation. Our forces battle 
some of the world’s coldest climates in Alaska, Greenland and 
Iceland. As a result our planes have to be winterized. Winter- 
ization means changes in addition to de-icers for the propeller, 
the pilot’s windshield, tail surfaces and wings. Heat must be 
supplied from the airplane for the guns, bombsight and other 
equipment. 

The Engineering Division of Materiel Command, Wright 
Field, is responsible for the solutions to many war-created 
problems. It develops prototypes to the point where they are 
ready for quantity production, then corrects poor performance 
that shows up in service. 


erations. 


To insure availability in case of forced water landing, 
automatic pop-out rafts are installed in top of fuselage. 


Of the three main divisions at Wright Field, Engineering 
Division is the oldest, having been organized in 1917 as a 
technical section of the old Signal Corps and placed at McCook 
Field. It works with the National Advisory Committee for 
Aeronautics (NACA), with educational institutions and with 
other interested organizations and individuals. The Division 
has 10 laboratories—aircraft, armament, equipment, materials, 
photographic, power plant, propeller, engineering shops, Aero 
Medical Research and technical data. 

Engineering Division has an Administrative Staff and a 
Technical Staff. A Foreign Developments Branch evaluates all 
foreign aircraft developments including those of our enemies. 
When a new type of plane is contemplated, the Technical Staff 
prepares in specification form the general characteristics de- 
sired. The Germans may have sent a new fighter plane into 
the Mediterranean skies. Perhaps the Japs have introduced a 
new bomber in the Pacific. Engineering Division must outline 
the AAF answer sought—speed, range, armament, armor, struc- 
tural strength, stability, maneuverability, materials, ease of 
production and ease of maintenance. These are figured out on 
paper before the actual airplane is started. 

(Continued on page 325) 








One job at Wright Field is to prove designs for the Army Air Forces. This wing of Martin "Marauder" bomber is carrying 





25 per cent more than maximum designed loading. In fact, more than 60 tons were stacked on it during test pictured above. 


NERVE CENTER OF 


Jield laboratory and great scientific institution, Wright Field develops 


and tests the aircraft, auxiliary equipment and accessories used by the AAF. 


NE day in the summer of 1923, a small group of men stood 
0 in front of a decrepit tin-roofed hangar at old Wilbur 

Wright Field, Army Air Training Center. A few miles 
away was Dayton, O., where the Wright brothers in their 
small bicycle shop built the first airplane. 

Tall, outspoken Brig. Gen. William “Billy” Mitchell stood 
with his hands on his hips, studying the place. With him was 
Maj. Gen. Mason M. Patrick, then chief of the U. S. Air Serv- 
ice. They had flown from Washington, D. C., that day to in- 
spect the airport. Their report to the War Department would 
make up many a military mind. 

“It’s too damn small,” Mitchell snapped. 

His superior, General Patrick, agreed. 

“That’s right, Bill,” he said. “What we need is all that land 
across the valley—a gigantic experimental field where we can 
run special tests, speed trials, do a little bomb practicing and 
some extensive test flying.” 

What Generals Patrick and Mitchell foresaw is a living, 
growing project spread out over nearly 6,000 acres of rich 
Miami River Valley farmland. It is the world’s largest aero- 
nautical research laboratory, in whose shops and buildings men 
have created the modern fighting plane. Appropriately it is 
called Wright Field, in honor of the men who were first to fly 
in a heavier-than-air flying machine. 

This is the “nerve center” of all American air power. 

Night and day the roar of mighty engines on test stands can 
be heard in downtown Dayton. Huge bombers and sleek pur- 
suit planes take off and iand (one every three minutes) on 
long concrete runways that reach out ribbon-like from the 
“hub.” Overhead is the “swooshing” of large gliders, great 
gull-like, motorless craft which move on the wind. 

The skies above Wright Field are seldom clear of planes, for 





this is the test center where they put water in gasoline to see 
what happens at 30,000 feet, where stormy weather is a chal- 
lenge to fly. 

In this “gadget lab,” civilian and military minds create, de- 
velop and test without mercy every new Air Forces device 
from buttons to bombers. 

At night, far from battle’s skies, it is the city of light—the 
green, white, red and blue mystery of air science at work. In 
vast low buildings engineers greet dawn over drafting tables 
where 400 m.p.h. fighters and global bombers are born. Seven 
nights a week some plane is roaring above Ohio’s darkness. 
Its test mission may answer a baffling riddle on some fighting 
front. Test pilots themselves get only cat-naps in a little hotel 
all their own (The DeGink), right on the flying line. 

Looming big in the night, the silver wind tunnel uses enough 
electrical current in its 40,000-h.p. motor to light a city the size 
of Columbus, Ohio. Inside this rectangular tunnel, 20 feet in 
diameter, air is sucked at 400 m.p.h. and full-sized airplane 
sections undergo aerodynamic testing. 

To new arrivals, this airfield looks like a concentration camp 
with its hundreds of guards and its “fortress” fence. Actually 
it is a great scientific institution. It is so large that a special 
bus line running from one corner to another must make a 
half-hour trip. New buildings rise between dawn and dark 
and contractors ask: “What building do you want here to 
morrow?” 

More than 30,000 people work here. They are young and 
old, Army generals and buck privates, civilians—men and 
women, colored and white. They come from farms, classrooms, 
business offices, from Main Street and Wall Street. There are 
engineers, professors, doctors, lawyers, bricklayers, plumbers, 
writers, scrub-women, policemen, waitresses, secretaries. They 
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With heavy hydraulic jacks supplying force on wings and fuselage to check stressed points, Army version of Navy's Cur- 
tiss "Helldiver" undergoes static tests. Wright Field technicians rigorously test equipment for use of Army Air Forces. 


AIR POWER ... 


Static tests on Curtiss "Commando" troop-cargo transport. The fuselage interior is piled high with shot bags to determine maxi- 
mum weight that can be carried before failure. Activities such as this have tripled Wright Field's activities since war began. 
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rise early and ride miles in trailer busses which were built for 
war, not comfort. 

In October, 1917, with the first AEF headed toward Europe, 
the War Department established a large aeronautical engineer- 
ing division and flying field at Dayton, O. It was named 
McCook Field—in honor of Gen. Anson McCook on whose 
farm the field was constructed. General McCook had helped 
develop the observation balloon during the Civil War. 

McCook Field, in two years, had grown to 69 buildings which 
included many hangars, a hospital, shops, laboratories, offices, 
a wind-tunnel and a force of nearly 2,000 officers and civilians. 
But McCook had its limits. A big sign hung over one of the 
hangars—THIS FIELD IS SMALL, USE IT ALL. 

This planted the seed which grew into a Congressional de- 
bate, struggled through politics and emerged several years 
later as an appropriation of several million dollars to build a 
larger test center. The new field, a tract of 4,500 acres do- 
nated to the Government by the citizens of Dayton who wanted 
to keep the heart of aviation near the home of the Wright 
brothers, was opened on Columbus Day, 1927. 

Officially it was called Wright Field, Materiel Division U. S. 
Army Air Corps. 

Taken from the French, the word “materiel” signifies every 
object, raw material and part, from a complete flying field to 
the smallest bolt or piece of metal skin—from a complete 
bomber to a pair of flying goggles—connected in any way with 
the operation of Army aircraft. 

Wright Field’s job, then, was to develop advanced aircraft, 
auxiliary equipment and accessories for use by the Army Air 
Corps; to procure this equipment and accessories for issue to 
the various Air Corps units and to test the real worth of all 
experimental types of equipment. In carrying out that task at 
old McCook Field and during the early years of Wright Field, 
the men in the various laboratories took on the big job of 
taming the sky. 

They didn’t build airplanes here and they didn’t teach men 
how to fly them, for this was no training center. But here was 
produced the first high-powered, air-cooled radial aircraft en- 
gine; the turbosuperchargers. 

Here the sextant and the earth inductor compass which made 
possible the era of the transoceanic flights were first applied 
to aircraft. A completely new system of night flying over 
lighted airways was introduced. Night and color photography 
were perfected by experts in the photographic laboratories. 
Technicians in the equipment laboratory designed and devel- 


Whirl test stand for propellers. A six-bladed prop after undergoing a simulated "winter" test. Water spray formed ice. 





oped the first seat-type parachute which is saving lives every 
day all over the world. 

Wright Field’s men flew higher: 

One day in 1920, they bundled Maj. “Shorty” Schroeder up 
in a teddy bear suit, stuffed him into the cockpit of a LePere 
biplane powered by a Packard engine and sent him up into 
the unknown. At 38,180 feet, when the little ship trembled 
and shook and wouldn’t climb another inch, Schroeder’s eye. 
balls froze, his hands numbed on the stick and his sense; 
blanked out as the plane spun dizzily earthward for six miles 
before he managed to pull it out and land safely. 

A year later, Lieut. John A. Macready went even higher, 
clad in a cumbersome leather flying suit which had in its lin. 
ing small electric wires designed to keep him warm. He had 
taped to his face a new oxygen mask. He wore electrically- 
heated gloves which helped him to hang onto the controls up 
where the ship bounced about crazily in the thin air. Untried, 
heavy-soled sheepskin-lined boots covered his feet. Gelatin 
was smeared on his goggles so frost wouldn’t cloud them. 

He pushed the plane up to 40,800 feet and for five minutes it 
“swung and rolled in suspension” but Macready held it there 
pitching and swaying in the icy air while he jotted down notes 
so men on the ground would know what was wrong and could 
do something about it. 

They flew farther: 

The same John Macready and his fellow officer, Oakley 
Kelly, an unforgettable flying team, climbed into the cockpit 
of a big, crude, heavy Fokker single-engined monoplane—one 
of the Army’s first transports—and flew non-stop from San 
Diego, Calif., to Indianapolis, Ind. Later, Macready and Kelly 
took off from McCook Field for New York and flew non- 
stop from the big eastern metropolis to San Diego, Calif, 
the first transcontinental non-stop flight in history. Two other 
Wright Field airmen, Lieutenants Maitland and Hegenberger, 
in 1927, flew from Oakland, Calif., to Honolulu, Hawaii, the 
first to span this much of the Pacific. 

They flew faster: 

Lieut. Alexander Pearson in a Verville Sperry racer set a 
world speed record for 500 kilometers over a triangular course 
on March 31, 1923, at McCook Field. On that same day an- 
other McCook Field test pilot, Lieut. Harold R. Harris, in a 
DH-4L biplane smashed to a new world’s record for 1,000 kilo- 
meters over a triangular course—nearly 200 m.p.h. And Lieut. 
Russell Maugham who sped dawn-to-dusk across the continent 
in a special-built Army racer. 
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Shot bags test fuselage of new fighter at Wright Field. These static tests indicate whether plane can stand excessive stresses. 


They flew blind. 

Major General Doolittle, then a lieutenant, in 1929 climbed 
into an ordinary biplane and pulled over his head a large can- 
vas covering which cut off all outside vision. Doolittle piloted 
the plane by his instruments alone. His take-off was perfect, 
the landing a little rough, but he had proved that “blind flying” 
was practical. 

That was the beginning. Thanks to instruments devised by 
Materiel Division, blind flying is now as common as the modern 
transport airliner. 

Behind the scenes in the laboratories, men on the ground 
did equally great things of which few are aware. They devel- 
oped the first successful parachute. They made metal pro- 
pellers standard on almost every military and commercial 
plane. They added controllable-pitch and full-feathering blades. 
They substituted Prestone and other fluids for water in the 
liquid-cooled power plants, reducing radiator sizes 60 per cent 
and returning the liquid-cooled engine to its place in air power. 

This is Wright Field. New and greater advancements in 
flying pour forth daily from these experimental laboratories. 
War has made Wright Field three times as large, its task thrice 
as demanding. Yet basically the job is the same: get the best 
planes, get them quickest, prove them to be unexcelled any- 
where and get them into the blue where they can help us win. 

The old Materiel Division and today’s Materiel Command are 
the same. Wartime has merely enlarged the organization. In 
the beginning, the old Materiel Division was charged with con- 
ceiving the airplane. Men here were responsible for creating 
on paper the new designs which would fit into our peacetime 
military aviation. They sketched their creations “on the backs 
of envelopes”; had expert designers work out every detail, put 
it down in blueprint form and then went to the various manu- 
facturers and get them to build it. : 

These engineers also were charged with experimental de- 
velopment—static testing to learn aircraft strength, test fly- 
ing to learn its performance “upstairs.” A good plane was put 
into peacetime “mass production”—300 airplanes of a single 
type. Then Materiel Division issued the new model to tactical 
units in the United States, the Philippines, Panama and Alaska. 
Even in service the plane remained the responsibility of Ma- 
teriel Division. Wright Field was charged with keeping it 
serviced, repaired, always flyable. Air units were supplied 
with reserve materials—spare parts and spare airplanes. The 
Materiel Division, from 1927 to 1942, handled the airplane from 


its introduction to service until it was declared obsolete. 

Shortly before Pearl Harbor our air generals in Washington 
foresaw that expansion was outstripping the Materiel Division. 
The result was Air Service Command, a new organization 
closely associated with the Materiel Division but still a sep- 
arate unit. To make jurisdiction equal, Materiel Division be- 
came the Materiel Command with a major general at its head. 
Now Wright Field’s task was to conceive the airplane design 
and put it through its erperimental development, order it in 
quantities and get it into production quickly. 

Air Service Command would issue the planes to squadrons 
and care for them in the field. Materiel Command saw a new- 
born airplane through its short-pants stage and the Air Service 
Command took over the grown-up warcraft. Yet Materiel 
Command never lost interest in its child, often gave expert ad- 
vice to save a plane’s life in the field. 

Now this has changed further. 

The activities of Materiel Command, Air Service Command 
and Air Transport Command were so closely linked and in so 
many cases overlapping that it was deemed advisable to place 
them all under direction of an assistant Chief of the Air Staff 
for materiel maintenance and distribution. Maj. Gen. Oliver 
P. Echols was appointed for this important post. This direc- 
torate has the same job relative to the Air Forces as Army 
Service Forces has to the ground forces, It is located in Wash- 
ington where its division chiefs can co-ordinate closely with 
the Commanding General of the Army Air Forces. 

Yet the plant or factory is still Materiel Command. Its sep- 
arate operating units are Engineering Division, Procurement 
Division and Production Division. These are divided into sec- 
tions, the sections split up into branches or laboratories and 
further sub-divided into units. 

The section is a self-contained operating group with its own 
manager; its own offices, foremen and workers. It has its own 
shops where the work is carried out. 

Duties of Materiel Command and its respective divisions and 
sections are administrative and technical. The first handles 
necessary paper work. The second runs the machinery and 
turns out the product—the best possible warplane and every- 
thing to go with it. 

Nearly 25,000 civilian workers make Wright Field unlike any 
other Army Field. It must have two bosses, a military super- 
visor and a civilian supervisor. To fit this jig-saw picture into 

(Continued on page 304) 
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668 F ERE’S $30,000,000,000 dollars! Buy us some combat planes. 

“Get a lot of heavy bombers like the Liberators and the 

Flying Forts; some of the medium types like the Marau- 

der, the Boston and the Mitchells which Major General Doo- 
little used over Tokyo. 

“And don’t forget fighters. Buy thousands of them—Aira- 
cobras, Lightnings, Tomahawks, Mustangs and Thunderbolts. 
We need them to keep the bombers going over and coming 
back. 

“Buy plenty of good training planes, too, so our men can 
learn to fly the best. Then, after you've done all this, buy the 
engines and the propellers. Buy oil and gasoline and enough 
spare parts to keep ’em flying.” 

This was the nation’s order last year to Wright Field—the 
purchasing agent of the Army Air Forces, the biggest shop- 
per in the world. 

The Procurement Division of Wright Field does most of the 
shopping and buying for the whole AAF. In the two years 
prior to June 30, 1943, obligated funds approximated $30,000,- 
000,000 for aircraft, aircraft equipment and maintenance sup- 
plies. For the next year large amounts will continue to be obli- 
gated because our bombers are going to be bigger, our fight- 
ers are going to fly higher and farther until they spread out all 
over the world. 

Says one high-ranking officer of the Procurement Division: 
“Wright Field deals every day with millions of dollars, yet 
keeps a close lookout for saving pennies.” The experts try 
to do their buying with the care of a thrifty housewife. 

To understand how this big job of procurement is accom- 
plished it is necessary to know that Under Secretary of War 
Robert A. Patterson is responsible for all Army contracting 
procedure including the Air Forces. He is the final authority 
in respect to all War Department purchasing whether it be a 
big bomber or the tiny bolt which helps hinge the plane’s rud- 
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Lockheed "Lightnings,” with "Ventura" in the background, are two of many plane types ordered in quantity by AAF Procurement. 


der. He must sign or delegate authority to sign all contracts 
for the AAF that exceed $5,000,000. 

The commanding general of the Materiel Command can 
approve contracts which total not more than $5,000,000. The 
Procurement Division is responsible for these Air Force con 
tracts up to $5,000,000. But whether it involves $1,000,000,000 or 
$100, virtually every contract pertaining to AAF procurement 
is written, carried out and paid for through the Procurement 
Division. 

“Mars has a ravenous appetite,” said the ancients. But Mars 
was never hungrier than in modern war. To build one four 
engined bomber takes enough aluminum for 55,000 coffee 
percolators; enough alloy steel to make 6,800 electric irons; 
the steel in 160 washing machines; enough rubber to recap 
800 automobile tires, and enough copper for 550 radio receivers. 
Wright Field’s Procurement Division must buy every piece 
of equipment which goes into that plane. Spare parts, engines, 
propellers, de-icers, oils, gasoline—all must be purchased sep- 
arately by contract. And war demands thousands of bombers 
every month. To get them, the Procurement Division must 
nudge, prod, bargain and sign on the dotted line. 

Records of the division list approximately 25.000 companies 
from which purchases can be made. Not all are utilized 
Instead, part of the task facing the division’s experts is to 
pick concerns best suited to do specific jobs and see to it they 
are awarded contracts. Particular attention is given the “little 
fellow” in order that thousands of small U.S. manufacturers can 
continue in efficient production. 

The Procurement Division might be compared to a large 
brokerage house. In its many offices millions of dollars of con- 
tracts for America’s growing air power are signed and ap- 
proved daily. Big aircraft manufacturers get bigger contracts 
than ever before and small manufacturers become big cont- 
tractors overnight. The job is done quickly, accurately, ef- 
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WARPLANES... 


Gn the two years ended June 30, the Procurement Divi- 
sion of Wright Field spent $30,000,000,000 for aircraft, equip- 
ment and supplies, ranging from the biggest bombers to mukluks. 
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The AAF uses three types of purchasing contracts: formal contracts (left), purchase orders and short-term contracts. 


ficiently. A delay in buying might mean a delay in action 
overseas—defeat in a vital battle, the waste of lives and equip- 
ment. 

Even by our enemies, American industry is conceded to be 
the world’s greatest. Yet, without proper authority to go 
ahead on a contract, materiel cannot be purchased to start 
building a single plane. It takes “paper work” to start the 
contract order into actual production. Democracy wants strict 
account of what is being done with the billions it spends for 
war bonds. 

The Authority for Purchase (AFP), a term frequently heard 
at Wright Field, starts the ball rolling for AAF procurement. 
The Engineering Division, Production Division or any field 
unit initiates the AFP and sends it to Procurement for action. 
The AFP describes articles in detail, tells how many are 
wanted, how much they'll cost. It will also show that necessary 
funds are available and authorized. 

Practically all purchases now are made by negotiation 
under the Act of December 18, 1941, often called the “First War 
Powers Act.” Contracts may be drawn by any method which 
will speed efficiency and still protect the Government. Sev- 
eral contractors, peacetime competitors, may negotiate as a 
“pool” to make the same article. 

In negotiating all contracts, particular regard is paid to the 
following considerations: 

1. Securing delivery in the time required by war’s needs. 

2. Conserving the facilities of concerns whose engineering, 
managerial and physical resources can best handle more diffi- 
cult war production problems. 

3. Placing contracts with firms able to meet the contract 
with the least added “critical” materials—machinery, machine 
tools, factory space. 

These three “by-laws” may dictate purchase from a con- 
cern not quoting the lowest price. This is hard for the lay- 








maf to understand. But it is essential to the war effort where 
time is all-important. 

Under peacetime buying most procurement was made by 
circular proposals wherein requirements for quotations were 
set forth in an inquiry to interested manufacturers. War has 
largely eliminated this advertising method in speeding the 
buying program. 

A sign in one office reads: 

“Time can be shortened, but cannot be eliminated.” 

Speed-up of contracts and legal action required for their 
issuance is vital. It may mean the difference between life and 
death for fighting airmen somewhere. It is today’s byword for 
the Procurement Division. 

After the manufacturer has been selected, legal experts draw 
up the contract agreements. The laws governing Federal con- 
tracts leave no room for doubt or error. Adjustments cannot 
be made with the same ease that characterized private busi- 
ness contracts. A vigilant eye must oversee the hundreds of 
AFP’s that flow through the Procurement Division each week. 

The Division is split into five sections: Administrative, Pur- 
chase, District Procurement, Contract and Procurement Con- 
trol. 

The Administrative Section acquires the necessary personnel 
and handles organizational paper work. 

The Purchase Section handles the two kinds of buying— 
general procurement and aircraft procurement. General pro- 
curement includes everything not pertaining to aircraft, en- 
gines and propellers. It makes the vast majority of deals 
and is second only to aircraft procurement in dollars and cents. 
Aircraft Procurement often has individual orders in excess of 
$1,000,000,000. 

The District Procurement Section, although its headquarters 
are at Wright Field, works with offices spread out all over 
the U. S. in six AAF districts—Northeastern, Southeastern, 
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For decentralized efficiency, the Materiel Command is divided into six procurement districts with headquarters at Wright Field. 
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The status of any given contract can be determined in a few seconds in Wright Field's Authority for Purchase Department. 


Midwestern, Central, Midcentral, and Western. District head- 
quarters are in New York City, Atlanta, Wichita, Detroit, 
Chicago and Los Angeles. 

Originally these districts were under the surpervision of 
civilian inspectors. Now Army Air Forces officers are stationed 
at the various manufacturing plants scattered through the 
decentralized districts. The system utilizes new sources and 
helps put to work smaller manufacturing plants, thus increas- 
ing the flow of much-needed materials and distributing the 
business through prime and subcontracts. 

The Contract Section, largest and busiest in the Procurement 
Division, is its legal agent. It also is the only procurement unit 
which can accept an AFP, It keeps an accurate record of all 
requisitions, reporting periodically upon their status. 

The Procurement Control Section is the follow-up and rec- 
ords branch. It must see that contracts are fulfilled on time. 

These sections embrace various branches: The fiscal branch 
holds the purse strings, determines which concerns will get 
advance payments, checks the financial security of each Gov- 
ernment contractor. The cost-analysis branch determines the 
fairness in contracts relative to profits. The preference-rating 
branch writes all permits for priorities. The follow-up branch 
must see that the product is delivered at the right place at the 
right time. 

Items of procurement vary. Billions of nuts and bolts, gaso- 
line and oil, steel and aluminum, an electrically-heated flying 
suit, or a canvas mukluk boot which our flyers are using in the 
Aleutians—these are just samples. In order to get the best it 
is essential to employ officers and civilian personnel who are 
intimately acquainted with the many items so they can talk 
smart shop with manufacturers, 

A man who knew nothing about high-octane gasoline would 
be a fool to discuss a $10,000,000 contract with the representa- 
tive of a big refinery. This the Procurement Division guards 
against, It has specialists who do only the jobs of negotiation. 
In drafting a contract they work closely with legal experts to 
make sure that Uncle Sam gets only the best materials in 
existence, 

Procurement regulations rarely allow an AFP to request 
procurement from a particular manufacturer. This is a pro- 
tective measure. That manufacturer may not be able to turn 
out the product. He may not have sufficient facilities to make 
it. He may not have the materials. The Procurement Division, 
therefore, operates on a system all its own: “Buy an item or its 
equal.” This means contract with any manufacturer so long 


as the item meets requirements and serves its purpose. 

Each of us faces the same problem daily: Someone sends you 
to the drug store to buy toothpowder. “Get me Jones’ tooth- 
powder,” they say. “Don’t get me any other kind.” Yet the 
druggist may not have Jones’ toothpowder. You could buy 
an “equal” brand, one suitable for its purpose of cleaning 
teeth. AAF Procurement works the same way. 

Three types of purchasing contracts are in use by the AAF 
today: (1) purchase orders; (2) short-form contracts; (3) 
the formal contract. Around these three legal forms revolves 
every Wright Field purchase. 

Simplest is the purchase order. It can be a single sheet of 

(Continued on page 357) 


Douglas "Skymaster" takes shape on the production line un- 
der supervision of AAF officers representing Procurement. 








130 


AIR FORCES 
PROVING GROUND 


Eglin Field tests AAF planes 
and equipment under every combat 
condition to prove their fitness for war. 








This "Thunderbolt," complete and in flying condition, is wrecked by machine gun and cannon fire in Eglin Field test. 
Propped up to simulate tail attack by enemy aircraft, effect of shots on cockpit and other vulnerable parts is determined. 


in the heart of the Choctawhatchee National Forest in north- 
west Florida, the proving ground of the Army Air Forces 
is hammering the shape of victory. 

The mission of the Proving Ground Command is to test and 
evaluate the combat-worthiness of aircraft, accessories, equip- 
ment and supplies. Here the performance characteristics and 
the capabilities of the combat tools of the Army Air Forces are 
subjected to gruelling tests with the single purpose of proving 
themselves for tactical uses, and of demonstrating how they 
may be employed with maximum effectiveness. 

The purpose and the objectives behind the organization of 
the proving ground are speeding victory for the Army Air 
Forces in every theater of war. The very existence of the prov- 
ing ground shows the Army Air Forces’ determination to equip 
its combat units with fighting tools that have been tested and 
proved worthy, and that represent the finest products of Amer- 
ican ingenuity and manufacturing skill. 

Need for such an organization as the Proving Ground Com- 
mand became apparent even before Pearl Harbor as the nation 
faced a world at war. New designs and developments in combat 
aircraft burgeoned. Advances in armament, in the number and 
types of turrets, in fire-control systems and items, in aircraft 
ordnance, in all manner of accessories and supplies, began to 
pile up. 

Testing for research and experimental purposes was one 
matter. Facilities were available and growing at the Materiel 
Center, Wright Field, and in the aircraft plant laboratories. 
But the real problem was this: did these developments meet 
real combat conditions with maximum effectiveness? Facili- 


): the ground and in the skies over Eglin Field, set down 


ties for such tests were scattered, unorganized, and meager 
at best. 

In the autumn of 1941, the Air Corps Board, an advisory 
body to the Chief of the Air Corps, moved down from Max- 
well Field, Ala., to Eglin Field, Fla. The board made recom- 
mendations intended to improve the Air Corps. Its directive 
required that such recommendations be based upon the results 
of actual research and tests. 

Eglin Field was an Air Corps specialized flying school under 
the wing of Maxwell Field, with an extensive reservation and 
gunnery ranges. Because it provided unusual facilities for 
operational tests and proving, Eglin Field was designated as 
the Air Corps Proving Ground on May 19, 1941. 

The eventual structure of the proving ground soon began 
to grow apparent. On August 19, 1941, the commanding gem 
eral of the Army Air Forces, who had fostered an effective 
proving ground, explained that the equipment and personnel 
of the Proving Ground Detachment would “be used to test 
airplanes, equipment and new gadgets and approve their use 
as tactical weapons.” 

The proving ground became a reality. In its initial stages 
the Air Corps Board directed the planning and co-ordinating 
activities of the Proof Department. The Proving Ground De 
tachment became the medium for the actual conduct of test 
operations. 

But there were still other transitions to come in order t 
meet the growing needs of the expanding Air Forces and t 
fill the requirements for proving and testing the combat capa- 
bilities of the flood of new planes, parts, accessories and other 
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untried equipment coming from laboratory and factory. 

On April 1, 1942, the Air Forces Proving Ground Command 
was activated and made responsible directly to the command- 
ing general of the Army Air Forces. The Proof Department 
was evolved into approximately its present form. The Prov- 
ing Ground Detachment became the Proving Ground Group. 

Thus was evolved the wartime structure of the Air Forces 
Proving Ground. The Proof Department plans the test and 
proving programs, records the results and delivers the re- 
ports. The Proving Ground Group actually executes the test 
projects. Proving Ground Detachments function also at the 
proving grounds at Aberdeen, Md., Edgewood, Md.; Hope, Ark., 
and Madison, Ind. 

How does the Proving Ground function? 

Requests for test projects come primarily from two sources— 
the commanding general of the Army Air Forces, and the 
Materiel Center, Wright Field. A letter outlining the project 
describes the equipment to be tested, outlines the purpose of 
the test, and itemizes the findings desired. After evaluation, 
the project is assigned to one of five Proof Department Sec- 
tions—Bombing, Machine Gun and Cannon, Tactical, Radio, 
or Miscellaneous Section. 

A rough draft of the test program is formulated, examined 
in conference, amended or modified. Then it is assigned to a 
project officer who gives the actual testing job to the Prov- 
ing Ground Group. Here a project officer, a working pilot, fires 
the guns and flies the plane himself, or personally supervises 
other experts. 

Test installations are provided by the Proof Department 
Planning and Facilities sections. Progress reports are kept. 
Results of the completed test are charted by the project offi- 
cers assigned by both the Proving Ground Group and the 
Proof Department. If analysis requires the aid of mathema- 
ticians, physicists, or statisticians, the Analysis Branch of the 
Proof Department is called in. 

The joint report is submitted to the Proving Ground Com- 
mittee—the commanding general of the Proving Ground Com- 
mand, the chief of the Proof Department, the commanding 
officer of the Proving Ground Group, and the Proving Ground 
Ordnance Officer. They evaluate further, revise and approve. 
The completed report then goes to the organization which 
started the request, plus other interested units. 

Wartime activities at the proving ground are the unseen 
partner of every combat mission the Air Forces fly. 

(Continued on page 332) 


Skip-bombing target is anchored off Eglin Field. 


Delayed ac- 


tion fuse, making skip-bombing practicable, was developed here. 


Wind machine sets up a gale on the calmest day to test para- 
chutes and other equipment that must stand up in rough air. 
; 


The AAF Proving Ground trains engineers to clear stretches of jungle and scrub and lay steel landing mats for 


runways. These men will be assigned to units which may have to build landing fields in tundra, desert or forest. 
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Jhe mass production of 90,000 
planes entails complex problems of 
scheduling, production and parts con- 


trol, and combat-proven modification. 
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Symbol of America's mighty production effort, a group of Douglas 


PLANES 


THOUSANDS — {5 


HE summer of 1922 found Capt. Edward V. Rickenbacker in 
Tecsis at the Adlon Hotel talking about Germany’s future 

with four of her prominent airmen, Goering, Vandelend, 
Milch and Udet, two of whom were members of the famous 
Von Richthofen Flying Circus whose red-nosed Fokkers in 
1918 were the terror of France’s skies. But now the war was 
forgotten and the five were expressing themselves on the future 
of world aviation. 

“Eddie,” said Herr Goering, “our whole future is in the air. 
With air power we are going to recapture the German Empire. 
There are but three things that we need to do—teach gliding 
as a sport; build up our commercial aviation and create a skele- 
ton for a military air force. Then, when the proper time comes, 
we will mould all three together and the German Empire will 
be reborn.” 

That was in 1922. Thirteen years later Rickenbacker was in 
Germany again and he met at the same place with the same 
men. But things had changed. Germany was no longer a de- 
feated nation. She was gaining strength under a new leader 
—Adolph Hitler. Hermann Goering was second only to the 
Nazi leader himself in power and Milch was Goering’s deputy. 
Vandelend was head of all Nazi air experimentation and Udet 
was chief of aircraft production 
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"Skytroopers” near the end of their production line. 


1939, 
and 


Milch brought up the subject of that 1922 meeting. 

“Eddie,” he said, “remember what we talked about the last 
time we were together?” 

Rickenbacker nodded. 

“Well,” said Milch, “come along and we will show you.” 

That day Rickenbacker visited the great Junkers factory 
and saw 24,000 workers, on a 24-hour basis, turning out big 
bombers and transports. Those bombers would later destroy 
Coventry and strike London in the Battle of Britain. From 
the transports would leap thousands of Nazi paratroopers to 
capture Crete. 

In 1935, Rickenbacker merely saw the key to Germany’s rapid 
air successes which marked the beginning of the second World 
War. The Nazis were mass-producing airplanes. Production 
was the keynote to strength for the Luftwaffe and Rickenbacker 
rushed home to tell us about it. 

At first the warning fell on ears that turned away. Then, a 
the Luftwaffe cast its shadow over all Europe, Americans real 
ized that our aircraft factories, with their 15,000 employees and 
hand-stitch methods, were lagging. Expansion talk filled the 
air. Assistant Secretary of War Louis A. Johnson, in 1939, 
asked for a 5,500-plane program. A few months later this fig- 
ure was nearly doubled—10,000 planes a year. Then, in 1941, 


























Plexiglas nose assemblies for Douglas “Havocs" being built for U. S$. Army and Navy are readied for delivery. 


President Roosevelt asked for 50,000 pianes a year. Last 
year he raised the figure again to 125,000 planes (subsequently 
reduced to 90,000)—an Air Force which would dwarf the Luft- 
waffe and the combined air power of the rest of the world. 

Producing this number of planes meant the biggest task that 
has ever faced American industry. It meant building planes 
as we had built automobiles. 

Wright Field’s assignment was directing the production, see- 
ing to it that the contracts were signed, that factories got their 
materials on time, that engines and propellers were available 
at the right place at the right time, overseeing changes in de- 
sign, shipping and delivery. 

What made it most difficult was time. America was planning 
to build her gigantic air force, not in 20 years but in 18 months! 

To achieve wartime production, Wright Field, in March, 
1939, established a Production Engineering Section. Civilians 
and officers who previously had worked as liaison personnel 


between the contract section and experimental engineering 
formed the nucleus of the section. 

The new section included 10 branches—Bombardment Air- 
craft, Pursuit Aircraft, Observation Aircraft and Training and 
Transport Aircraft; Government Furnished Equipment; Draft- 
ing and Records, Specifications and Army and Navy Specifica- 
tions. Later a Production Survey Branch was added to deter- 
mine the broad requirements for basic materials such as alumi- 
num, steel and fabrics. 

This was in 1940, the year that Detroit and motordom were 
being converted to aircraft manufacturing. New contracts were 
awarded auto makers to fabricate parts for assembly by the 
aircraft manufacturers. It was a memorable year. 

America, with her Yankee ingenuity, was at last going to 
produce airplanes as they had never been produced before. 

Meanwhile, Wright Field’s Production Engineering Section 

(Continued on page 312) 


Curtiss 'Kittyhawk" fighters and giant "Commando" transports being produced on same floor in a huge inland plant. 
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Fighter pilot equipped for action at high altitudes. 


NE fighter pilot in China, crossing the southeastern tip of 
Hong Kong Island, saw an airplane silhouetted against the 
sunset. 

He and six other pilots of the AAF Fighter Group in China 
had just shot down 19 Jap Zeros in three minutes. 

Without thinking whether the silhouette was that of a 
friendly plane, a shadow or a bird, the pilot moved to attack. 
An instant before the six .50’s would have blazed from his 
P-40, the other plane wigwagged its wing. 

A Texas drawl came through the earphones. 

“If that’s a P-40 in front of me, wiggle your wing.” 

The first pilot wiggled in a hurry. These two American planes 
were the last in the air over Victoria Harbor that day. 

With no hesitation, both pilots were attacking. 

Attack, attack, attack—that is the absolute rule of AAF 
fighters, the reason they are clearing the Axis from the skies 
on all theaters of war. 

In speaking-of the fighter, the Army Air Forces mean both 
the fighter pilot and his airplane. What qualities must a fighter 
pilot have? How does he employ the best characteristics of his 
airplane against the enemy? 

Effectiveness in combat depends not only upon qualities in 
the airplane, but also to a great extent upon the ability of the 
individual combat pilot to determine the best characteristics 
of his own equipment and upon his ability to exploit these 
characteristics to their fullest extent against the weakest char- 
acteristics of the enemy. 

A fighter pilot must be alert. He must be aggressive and 
carry the fight to the enemy. He must be vigilant, must scan the 
skies for enemy aircraft, be on the alert so as not to be sur- 
prised from the rear. 

Like a bomber crewman, the fighter pilot of this war must 
be expert in teamwork. He is employed in formations to de- 
stroy the objective. Teammates of the formation furnish 
mutual support. In addition, the fighter pilot must be an ex- 
pert gunner. 

World War II has proved that young pilots of 20 to 25 years 
make the best fighters. They have the physical stamina for 
numerous missions every day at high altitudes and high speeds, 
performing violent maneuvers. Older pilots are usually more 
skillful, show better judgment, yet fail to stand the fatiguing 
effects of continuous fighter operations. 

We know that the primary mission of an air force is to de- 
liver a knockout blow to the enemy through the striking power 
of strategic bombardment. What, then, is the fighter’s role in 
this kind of air war? 
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" Attack!” is the theme of fighter pilot 


and plane,a team specifically designed 


to rid the skies of all enemy aircraft. 


* 


The primary mission of the fighter is to assist the bomber t 
the target with maximum effect, lowest cost. This is done by 
achieving and maintaining air superiority. To this end, 
AAF employs fighters on four types of missions: bombe 
escort, fighter-bomber (including strafing), interception a 
fighter sweep. 

Intercept is purely a defensive tactic—to destroy enemy ai 
craft over our own territory. Intercept missions are dis 
patched when enemy aircraft are picked up by our aircrafi 
warning system. The fighters are directed from the ground 
station by ground-air communications so that their flight path 
will intercept that of the enemy aircraft. 

In bomber-escort, the objective of the fighter is to use al 
available means to protect the bomber formation until it 
over the target. His tactics are purely defensive. He does na 
seek combat. He enters combat only when the enemy pre 
an attack on the bomber formation, breaking off as soon a 
possible in order to rejoin the escort. This escort protectiol 
will not prevent attacks on the bomber formation by enem 
fighters but it definitely will reduce our losses. Even when vy 
possess decided air superiority, direct bomber escort increase 
the striking power of our bombardment missions. 

Fighter sweep is an offensive tactic and is employed to elim 
inate all types of enemy aircraft from the area. They sed 
combat over enemy territory and, once engaged, push home th 
attack to a conclusion. 

Fighter-bomber is used against targets normally considereé 
wasteful for light bombardment. These usually are mobile if 
stallations. Should the fighter-bomber be attacked befon 
reaching its objective, the bombs can be jettisoned and 
can assist the escort in combat. 

What kind of plane will perform these missions best? 

A combat plane is a compromise. No plane has yet bee 
designed which is “best” in all characteristics—speed, powél 
maneuverability, rate of climb, defensive armor and rang 
Speed is considered paramount in importance since it allows 
pilot to use his initiative to engage the enemy in combat or 
terminate it at will. 

Yet other characteristics are desirable, too. 

Why can’t we build a super-plane that will possess all the 
desired characteristics at all altitudes? The answer is obvio 
An airplane operates in a three-dimensional world. The thi 
dimension of altitude directly affects engine performance. 
altitude increases, air density becomes less. At 30,000 feet, fa 
example, there is only one-third the density of air at sea levd 

(Continued on page 233) 
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CONTROL ALL FLIGHT ACTIVITIES AT AAF BASES. 
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MORE BLASTS AT THE AXIS... thanks to | | /\SI IC 


Fifteen pounds saved may not seem like very much to 
you but to a turret gunner, it makes possible 46 
extra rounds of .50 caliber ammunition which could 
mean the difference between Victory for him—or the 


Axis gunner. 


In today’s combat aircraft, every pound saved can 
be translated into terms of more fire-power, or extra 
gas, or added speed. That's why plastic is contributing 


so much to aircraft efficiency. 

In a recent application of this strong light-weight 
material to power-driven gun turret parts, a saving of 
32% in weight was achieved through the use of *Structo- 


*Reg. U. S. Pat. Off. 


mold, a laminated-paper plastic developed by McDonnell. 

This type of plastic is particularly adaptable to 
fabrication in the specialized shapes necessary for 
turret parts such as gun shield, gunner's seat, canopy 
door, step, and gunner’s floor assemblies; also gun 
fairing, and apron and skirt assemblies. Equally as 
strong as those made of metal, plastic parts cost /ess 
to manufacture. 

We shall welcome inquiries regarding the production 
of aircraft parts such as gun turret assemblies; also 
ammunition boxes, and helicopter rotor blades. Please 
address all inquiries to our PLASTICS DIVISION. 


M ; D ONNE LL Jiicapl Corproraiion 
Manupacturens of PLANES - PARTS+> PLASTICS * SAINT LOUIS-MEMPHIS »* 











A-P CLOUD 


PATENTS APPLIED FOR 
MARK 1 (YELLOW) 


Hand-held, High-Visibility 
Smoke Signal. Dispersal 
25 Seconds Maximum. 


phuatlable Only Through 
Government régencies 


FERAL PRODUCTS. Inc 


A-P PISTOL ROCKETS 
MERRICK, L. 1., NEW YORK 








Three fighter pilots compare fight plans before setting out This heavy demolition bomb is one of several to go aboard the 


ona mission. Pilot in center holds standard flight computer. Lib in the background. Armorer is attaching a bomb detonator. 
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MITCHELL BOMBERS 


SINK ALEUTIAN JAPS 


Kf \ At were a ulation Ik the J p 
> eas Ne o. nes an B.25 Mit hell 
t ther har Shdeslor Aaraes and Navy planes 
n Africa, China, the South Pacific and over 
American Sets the Pace with damaging 


ships, planes, land installations. In desert 
n fog, the Mitchell has pre its versatility 
er with each passing day of global air war 


record. but proude rstillthat we're build 


leadly Mitchell bombers in greater numbers 


vay of helping to win this war—sooner 


NORTH AMERICAN AVIATION, INC 


“MORTHOAMERICAN SETS THE PACE 


...0 the SMeuliam 


(One of a series describing North American 
planes in action on the battlefronts of the world) 








OFF GUADALCANAL 


GRUMMAN WILDCATS 


SINK JAP DESTROYERS 
WITH MACHINE GUNS ONLY 
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FOUR U. S. MARINE PILOTS IN GRUMMAN WILDCATS, RETURNING 
FROM PATROL TO HENDERSON FIELD AT GUADALCANAL, SPOT A 
BRACE OF JAP DESTROYERS SNEAKING ALONG THE COAST. ORDERED 
TO ENGAGE THE SURFACE CRAFT... WILDCATS ZOOMED UP INTO 
PROTECTING CLOUDS BEFORE DIVING INTO THE INITIAL ATTACK. 











GREAT BAIT! ¥ 
NOW FOR THEIR } 
ENGINE ROOMS ff 





CAUGHT UNAWARE, SOON MOST OF THE 
JAP ANTI-AIRCRAFT BATTERIES WERE 
SILENCED OR EFFECTIVELY CRIPPLED. 











wm” HOT DIGGITY ! TWO JAP \eem 
DESTROYERS BURNING UP “| 


* — AND SINKING FAST, © 
4 4 JUST OVER THE 
SWELL SHOW pas » HORIZON Ye 
..LETS HEAD FOR EB @ 
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A FEW HOURS LATER . . . OBSERVATION 
/OFFICER RETURNING FROM SEA 
PATROL REPORTS THE OUTCOME OF THE 
WILDCAT'S ENCOUNTER. 






WITH THEIR LAST BULLETS SPENT, THE FOUR 
GRUMMAN WILDCATS LEFT THE DISABLED 
DESTROYERS FLOUNDERING IN HEAVY SEAS. 8 






HOLD YOUR 
FIRE ON THEIR 
ACK ACK ! 


ATTACK FORMATION 
...WE’LL GET EM 
WITH MACHINE GUNS ! 
















CRISS-CROSSING FROM SEVERAL DIRECTIONS AT 
ONCE THE LITTLE GRUMMAN FIGHTERS DOVE AT 
THEIR TARGETS WITH ALL MACHINE GUNS BLAZING 


TALLY-HO ! 
HERE WE GO FOR 
THE KILL... FIRE ON 
m THE WATER LINE 


CONCENTRATING THEIR FIRE ON THE THIN-SKINNED ‘ : ‘ { : ” - 
‘ DECK ARMOR, THE VICIOUS 50 CALIBRE MACHINE GUN . ‘ THE WILDCATS, RECKLESSLY PLUNGING 
. 7 BURSTS PENETRATED TO THE ENGINE ROOMS cuT- — , IN, RIDDLED THE HEAVILY LISTING JAP 
TING STEAM LINES AND STOPPING THE DESTROYERS " ’ 7% SHIPS ALONG THE WATER LINE 


MAKES PLANES 
5 ee THAT MAKE HISTORY 













——i . FANTASTIC AS IT SEEMS. . . THE FOUR MARINE PILOTS 
IN THEIR LITTLE GRUMMAN WILDCATS VICTORIOUSLY 
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CARGO woul Convoy 


Linking globe-strewn Navy Bases, Consolidated 
PB2Y3's are speeding indispensable personnel, impera- 
tive matériel, and V-mail on a world express system. 
Curtiss Propellers give these Navy transports the 


many exclusive advantages of electric blade control. 


CURTISS 


ELECTRIC PROPELLERS 














[7-AND THE AAF 


Jhe enlisted reserves offer an opportunity 


for young men to prepare for flying service. 


Aviation cadets are given classification test to determine 
their aptitude for pilot, navigator or bombardier training. 


F YOU'RE a young American, 17 years old, not yet turned 18, 
this article is particularly for you. The roar of planes that 

are beating the Axis may be hammering the message of your 
future in the air. 

There are 1,250,000 of you 17-year-olds in America. That is 
more than there are people in Seattle, Denver and Buffalo com- 
bined. Each month, almost 100,000 youngsters become 17 and 
join your ranks. 

Most of you will be in service—and a lot of you will be serv- 
ing with the Army Air Forces. 

To help you choose your career, to help you prepare wisely 
in advance, the Air Forces need your help. You already know 
something about air power. You can spot a Lightning or a 
Mitchell with a speed and accuracy that startle your dad. You 
realize the fast-growing AAF is training pilots, navigators, 
bombardiers, gunners and all the rest of them—and at a rate 
no other nation ever tried before. 

You’re impatient, of course. If you’re normal, healthy and 
17 years old, you’re not waiting to be told your future is in 
the skies of the world. You want to get at it. You want to 
be doing something. 

And the AAF says: Wait. 

Stay in school—or on the job. Get sleep. Eat right. Play 
hard. Keep fit to get tough. 

The AAF isn’t pampering you. The Air Forces are in a 
hurry. They have a big job to do—a job that will run better 
if your aviation training doesn’t start from scratch. If, in other 
words, you're ready. 

How do you get ready—even before 18—to find the “best” 
spot you can fill in the AAF at war? 

First you go to an Aviation Cadet Examining Board and 
apply for examination and enlistment. 

Next, you get your parents’ written consent for your enlist- 
ment in the Air Corps Enlisted Reserve. 

“Enlisting” your parents as well as yourself is more than a 
formality. The Army Air Forces is the world’s greatest team. 
It wants your parents to support you and this team to the limit 
—just as your dad cheers from the sidelines when you take the 
football field. The AAF wants them to know its safety record 
—the world’s best in point of flying hours. 

But most important, the Army Air Forces insists on complete 
training before you go into the skies. Your father and mother 
should know this. 

With enlistment, and with silver-and-blue lapel insignia to 
show for it, you’re on inactive status at least until your 18th 
birthday. You can continue school or civilian job as you 
choose. You can even specify a later date for active service— 
any time up to six months after you’re 18—if you do this at 
the time of your enlistment. 

Meanwhile you want to get busy. And when the AAF says 
“Wait”—it doesn’t ask you to sit idly by. 

By all means finish high school. And take on a full load of 
the “scientific” subjects—especially math and physics. This 
may seem hard, with a war to be won and not a minute to lose 
—and you wanting to get in there and pitch. 

Just remember what it takes to guide a bomber hundreds of 
miles into German or Jap territory, with only stars as sign- 
posts. Every bomber mission involves more higher mathematics 
than most college freshmen even dream of. 

Bone up on your English and history. In an AAF that’s op- 
erating everywhere in the world, you may have to deal with 
foreign statesmen, native tribes, or perhaps enemy prisoners. 
How you talk and act can help or hurt America in that quar- 
ter. You’ll want to express yourself well, and to know what 
brought on the war and why we’re fighting. 

Some schools even provide shop work and pre-flight aero- 
nautics. 

The main thing is to keep your mind alert as never before. 
You’re not trying for just grades, now. You've got a future to 
consider—and the harder you attack the preliminaries, the 

(Continued on page 292) 








,* ae - ~ 
a - 


Pilots master the Consolidated "Liberator" at a transition 
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‘post-graduate” school conducted by the Training Command. 


THE TRAINING 
COMMAND 


United under one command, the AAF's technical and flight instruction 


systems now comprise the world’s largest educational institution. 


nical Training and Flying Training Commands into one or- 

ganization called the Training Command, it pooled two of 
the most extensive instructional systems into a super-command 
without equal in size or scope. The move constituted the 
blending of two paralleling organizations so that they might 
dovetail into one smooth production line of air power. The 
teamwork expected of flyer and mechanic was extended back 
to the systems which produced them. 

Stated purpose of the change was to achieve “maximum econ- 
omy of operation, more efficient utilization of personnel, and 
maximum co-ordination of training schedules and use of train- 
ing facilities.” 

The Flying Training Command had grown from the operator 
of only two training centers—Kelly and Randolph Fields, Tex. 
—in 1939, graduating 500 pilots annually, to an organization of 


W sia the War Department on July 7 merged the AAF Tech- 


45 fields turning out 100,000 pilots in 1941. Its headquarters at 
Fort Worth, Tex., now have become the headquarters for the 
new Training Command under the leadership of Maj. Gen. Bar- 
ton K. Yount, its commanding general. 

In the 28 months of its existence since March, 1941, the Tech- 
nical Training Command, largest of AAF commands, had turned 
out more than 500,000 ground and air combat crew technicians. 
In the 20 years between 1921 and 1941, by contrast, the Army 
Air Corps had graduated only 14,803 such technicians. 


Flight Training 
Three training centers, each with four training wings, divide 
this empire of men-in-training. The Southeast Training Center 
extends from Maine to Florida, from Louisiana to Wisconsin. 
The Gulf Coast Training Center covers the mid-continent states 
from North Dakota and Minnesota to the Gulf of Mexico, The 
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t Coast Training Center includes the Rocky Mountain area 
far west. That is the framework of pilot, bombardier, 
igator and gunnery schools dotting the southern half of the 
ntry. The flight branch of the Training Command gives 
s America a tuition-free education and the world’s finest 
training, worth from $25,000 to $30,000. 
yrder to increase the output of the training program, a 
training program of five months’ duration has been put 
effect. Under it future airmen receive 700 hours of aca- 
and military instruction prior to entering centers to be 
ified for air training. With a military staff serving in an 


i ry capacity, such training will be conducted without in- 
iption through the regular curriculum of accredited col- 
and universities in all parts of the country. 

Students are enrolled in the courses as privates, receive in- 


iction in mathematics, physics, current history, geography, 


English, civil air regulations, plus military drill, regulations, 


liscipline and customs. Further, each student gets 10 hours 
instruction in lightplanes. On completion of his five-month 
urse, the student goes to a classification center where his 
ture will be decided—pilot, navigator or bombardier. 
A would-be airman receives a thorough physical and mental 
heck-up at the classification center, to which he is first as- 








igned. For a period of three to five weeks he is subjected to 
tests designed to determine his aptitude for one of the vital Air 
Forces jobs. 

Air surgeons give him a stiff medical going-over. Then comes 
the famed AAF “screening”—expertly devised aptitude tests 


slanted at flying ability. The youth also tries his hand at writ- 

ten exams ranging from mathematics to vocabulary and map 

reading 
He enters “the house of gadgets,” where he takes “psycho- 

motor” tests. He holds a stylus in a pinhole to test the steadi- 

ness of his nerves. 

Expert psychologists recruited from the nation’s leading col- 


Ability of the prospective cadet to operate two controls simultaneously is tested by these matching boards. 





leges probe and test his mind and muscles, his character and 
temperament. The young cadet is classified for the job for 
which he is best suited by nature and by ability. Valuable 
timg, money and manpower are thus saved by fitting round 
pegs in round holes. 

For the nine weeks at preflight school the cadet engages in an 
intensive bout with strict discipline, military customs, cour- 
tesies and drill. He gets his first introduction to courses in 
aircraft and naval vessel identification. 

He studies international Morse code and field strips a Tom- 
my gun. In the low-pressure chamber he “flies” to 28,000 feet, 
and practices the use of oxygen equipment at high altitudes. 

When he leaves, he’s more sure of himself in a world where 
honest confidence counts. He knows how to march. Physical 
training has taken the bow from his spine and the lard from 
his middle. He has a respect for authority—and the urge to 
fly, to navigate, to shoot, to bomb. By tests and preference, 
he’s headed for one of these specialties. First, let’s consider 
the future pilot. 

The Flying Training Command clipped valuable training time 
when it established the preflight school system. Through the 
civilian-operated elementaries, the Air Forces utilize the facili- 
ties and experience of civilian flying schools, saving most air 
officers for basic and advanced phases. 

On his first ride, the cadet gets about 30 minutes in the air 
and has his first chance to follow through on the controls. By 
the end of the initial week, he can hold the craft in level flight 
and make a few climbing turns. In another week, he’s making 
landings and take-offs. By the end of that week, he may be 
ready to solo if he had previous flight training. But the gen- 
eral rule is: no solos under eight hours’ dual flight. 

He learns “stages,” acrobatics, map reading, the use of land- 
marks. And he gets five hours in the Link Trainer—the earth- 
bound cockpit in which future pilots learn instrument flying. 
After 65 hours in the air, and many more hours in classrooms 














Aviation cadets prepare to take off in North American 


and “hangar flying,” the cadet is ready for basic flying school 

In his minimum of 70 hours at basic flying school, the cadet 
learns accuracy and the meaning of sky discipline. He flies 
three-ship “V” formations, chandelles, lazy eights, makes simu- 
lated forced landings, learns to “set her down” in almost total 
darkness. 

On the ground, the cadet studies radio code, blinker signals, 
the interphone system. He’s warned not to shout into the 
mike, must learn all radio operations aloft. For approximately 
35 hours, he draws weather maps, interprets weather reports, 
studies cloud formations and “fronts,” and learns the weather 
most favorable for pouncing on the enemy. Basic is the big 
hurdle. From basic to advanced school seems easy. The cadet 
has had 130 hours in the air. 

If he has been classified as a fighter pilot. the cadet is ready 
for a single-engine advanced school where he will fly a North 
American Texan and take a crack at Curtiss Warhawk. It 
he has been chosen for bomber training, his path leads to an 
advanced twin-engine school, where he masters a Curtiss 
Jeep, Beech Wichita or Cessna Bobcat, cabin ships with two 
engines and the characteristics of bombers to come. 

The mission here is to train men to be fighter pilots, to teach 
them to use the airplane as an aggressive, death-dealing weap- 
on. The advanced cadet learns to shoot, and in the final phase of 
his course masters some of the lightning-like tactical planes 
he’ll fly in combat. The cadet first flies missions in the 6000 h.p 


Texan, later in tactical planes, learns basic navigation and 
tricks of combat. 

More than ever before, fixed gunnery is being stressed fo: 
the wartime single-engine pilot 

On the skeet range, the cadet learns to “swing on and lead” 
the target. He gets an introduction to the deflection and range 


estimation trainer—an airplane seat assembly with gunsight 
and control stick, a beam of landscape-painted back- 
drop. An electric eye records his scores 

The cadet fires a BB gun with aerial gunsight from his 
seat in a pitching Link Trainer. He sharpens his aim on the 
famed gunsight aiming point camera, and when he finishes this 
training, he harmonizes the play of aircraft machine guns on 
a real powder-and-lead range. Finally, the cadet gets his 
chance to put holes in a towed target of white wire mesh, blast- 
ing the mock enemy high in the ain 

Although he’ll get his final examination as a combat fighter 
when he enters an operational training unit, the advanced 
cadet knows his plane and his job by the time he pins on his 
wings. He is a finished product. 

Because his job will be to fly planes with longer ranges, at 
twin-engined advanced school there is more stress on naviga- 
tion. From fields throughout the nation, twin-engined trainers 
fly daily practice missions, despite storms, fog, wing, or strange 
terrain. Men selected for medium bomber work also get six 
hours of gunnery in order to be able to direct the fire of their 
combat planes’ fixed machine guns 














"Texans,"’ Vultee ‘Valianis” and Cessna ‘'Bobcats." 


From twin-engined advanced, where they received their 
wings, the young flyers go to “post graduate” twin-engine or 
four-engine schools to fly the type of bombers they will use in 
action. When they leave this stage, the North American 
Mitchell, Martin Marauder, Douglas Boston, Consolidated Lib- 
erator or Boeing Flying Fortress are familiar friends. 

Prior to combat, a student pilot is assigned to an Air Force 
operational training unit, not under the jurisdiction of the 
Training Command, to fit him into the mosaic of a fighting or 
bombardment squadron. Here he learns the life-and-death 
meaning of combat teamwork. 

It’s approximately 62 weeks from the time a future airman 
reports to the classification center until that day when he 
leaves an operational training unit for combat duty. War's 
job, for him, is just beginning 

Meanwhile his teammates—na\v 
gunners—have been learning their jobs. A scant few years ago, 
pilots got home with only a compass and the earth’s surface to 
guide them. But planes began to fly faster and farther—too 
fast and too far for primitive signposts. Aerial navigation be- 
came an exacting science that allowed no margin for error. 

Today, at specialized schools of the Training Command, se- 
lected young men from classification centers are learning to 


igators, bombardiers, aerial 


“get ‘em there and get ’em back.” 

Even in training missions, the cadet must navigate so well 
that he’ll arrive with his plane at the end of a 500-mile jaunt 
within 415 minutes of the ETA (the estimated time of arrival). 

The navigation cadet learns four methods of guiding a 
bomber across a continent or ocean 

Pilotage—the use of a well-marked map and obvious land- 
marks on the ground—is the simplest. But there may be no 
reliable maps for camouflaged Germany or Japan, and the mis- 
sion may be performed from such an altitude that distinguish- 
ing features below are ill-defined 

Dead reckoning, the second method, compares speed and 
known distance, thus estimates when and where the plane will 
arrive. For this the cadet needs such tools as these: a pencil, 
watch, drift meter, Mercator chart. airspeed indicator, altimeter, 
computer, compass, and a free air temperature gauge. 

A third method is use of the radio range and the radio com- 
pass with which “radio bearing” is taken. But for operations 
over enemy territory there is no radio “beam” to lead the in- 
vader to his target. 

For certainty over every inch of the earth’s surface, the cadet 
studies the stars. This is exacting. It also wins battles. In 
celestial navigation, the cadet makes a sextant’s acquaintance 
with Polaris, Sirius, Betelgeuse and 52 other trustworthy stars 
—the sky’s guideposts to Yokohama or Dusseldorf 

Armed with a sextant, a Mercator chart, a Weems’ plotter, a 
computer, pair of dividers, an air almanac, book of tables called 
“H. O. 218,” scrap paper, log book and pencil—all carried in a 
brief case—the trained navigator can guide a bomber to any 
target of global war. 
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actual problems in combat navigation—including detours 
spends 100 hours in the air. 


schools before their actual navigation training. The AAF at 


We 
be. The seven-week gunnery course must be completed before 


bombardiers now get this training before they are. sent to 


workers and the expenditure of billions of dollars culminate in 


AAF fails to get a bomber above the enemy, if bombs miss 


bardiers work problems in mathematics, aerodynamics, physics 


identification is vital, for the bombardier often doubles as ob- 


In twin-engined planes equipped as classrooms, cadets work 
round antiaircraft positions. In all, the student navigator 
Navigation cadets are sent from preflight centers to gunnery 


r is determined that every navigator and bombardier be able 
) defend himself and his teammates by manning a gun if need 


ymbat duty, and more than half of the student navigators and 


perational training units for air crews. 
the bomber crew, the ultimate objective of the nation’s 
power is realized. The genius and labors of millions of 


bombardment mission that blasts the enemy target. If the 


~target, America’s labors and money go for naught. 
Bombs and bombsights are only half the story. Student bom- 


nd navigation, until their reaction is trigger-keen. Aircraft 


erver or gunner. Experts on enemy surface craft, bombardiers 
rn the exact impact point to blast a Jap cruiser. They study 
ps and aerial photographs of enemy targets—Berlin, Tokyo, 
industrial Ruhr. 
Sitting in a 12-foot “high chair,” a cadet tries his accuracy 
by miniature bombing of an electrically-operated “bug” 
wheels below. The “bug” scurries about on the floor be- 
h the trainer, just as an enemy battleship twists to avoid 
S. bombing plane. When the bombardier releases his 
ibs”, hits are registered automatically on the tiny target’s 
ce. The trainee is taught hand-to-hand knife combat. 





Three aviation cadets take the inclined board obstacle on the "commando" course at Williams Field, Ariz. 


omy Pa 
r > — hae 
r — ee 


at 
- 
Pr 








Instructor demonstrates ground manipulation of para 


The student goes aloft for “dry runs later turns loose 100 
pound sand-filled bombs to score practice hits. As graduation 
nears, he has become accustomed to dropping live bombs un- 
der simulated combat conditions 

That manpower may be used to the full, all bombardiers are 
required to complete a course in dead reckoning navigation. 
Picked bombardier students also are given celestial navigation 
training, in order to assist the navigator to and from the target. 
The bombardier’s work may be crammed into 15 minutes of 
intense activity. During the “en route” parts of the mission 
he is free to double as navigator or gunner—a vital addition to 
air crew training if the navigator should be killed. 

“It’s the tail gunner who takes it on the chin when the Zeros 
come in,” Gen. Henry H. Arnold once said. 

“The gunner always has been appreciated by the Army Air 
Forces as such; now we also give him aircrew wings to identify 
him everywhere as ‘gunner.’ ” 

General Arnold's statement points up the gunner’s vital role. 
The enlisted gunner is the “formidabie” part of the “formidable 
Fortress” or Liberator 

Courses at the gunnery schools of the Training Command 
begin with lessons in firing a small BB machine gun that spits 
lead pellets at the rate of 600 a minute. With it the novice can 
fire bursts at moving airplane silhouettes without wasting more 
valuable ammunition. 

Next comes a workout on a standard .22 rifle range, and later 
an introduction to the skeet range where the new gunner blasts 
away at clay pigeons—first from a standing position on the 
ground, then from the back of a truck bouncing down a rutted 
road. 

Synthetic training devices include the standard turret sight. 
The cadet fires spots of light with a photoelectric gun. A meter 
records the number of “hits” and an automatic noise-maker 
supplies battle “noises” for combat to come. 

He first shoots real machire guns, the .30 and .50 calibers, on 
the ground ranges where he fires on targets which are atop 
driverless jeeps which run about on a track before his turret- 
mounted guns. He also works out on the malfunction range 
and learns to repair his gun quickly in the event of a break- 
down. 

Finally, the gunner goes into the air to shoot at towed tar- 
gets, first from the cockpit of a trainer and then from the tur- 
rets of an actual bomber. 

The future marksman gets many hours of actual firing in- 
struction and shooting—and many more hours in classrooms, 
learning the 200 parts of a 50 caliber machine gun and how to 
adjust and use various sights, and simple formulae necessary 
for sight adjustments. And he spends hours learning to iden- 





chute to a class of riggers at a Training Command school. 








tify all the world’s aircraft by a simplified “flash system” of 
recognition. 

Passing on lessons learned in actual combat and consolidating 
the experience of training schools throughout the nation, the 
Training Command’s instructors schools loom as valuable ad- 
juncts to a progressively more effective system of aerial edu- 
cation. 

Alter 15 years as one of the Army Air Forces’ best known 
flying centers, Randolph Field drew the assignment to train 
Air Forces instructors for the entire nation. Instructors had 
always been good flyers. But that did not necessarily mean 
they were good teachers. Nor that they taught the same things 
in the same way. For instance, there are many recognized 
Conceivably, different in- 
structors might teach students different ways of executing the 
Same maneuver. 

So Randolph was given the job of standardizing instruction 
and of literally instructing instructors. 

The school is divided into six parts, primary, basic, single- 
engine advanced, twin-engine advanced, ground school and 
school for military commandants 

Student-trainees for basic and the two advanced flying 
schools are selected from the top third of advanced training 
fields throughout the nation. Their course lasts one month and 
into it is crammed 60 hours of highly technical flying, psychol- 
ogy of teaching, analysis of maneuvers, the study of structural 
aircraft, theory of flight and other less stressed subjects. The 
future instructors are taught not only how something happens 
but why. 

The primary course is attended by civilian pilots, either sent 
from Government contract schools or headed for them. This 
course lasts two months. 

The ground school teaches commandants of cadets, teachers 
for ground school subjects and also feeds the pilot his ground 
information. 

At Bryan Army Air Field, also in Texas, is located the in- 
strument school for instructors. 

Central Instructors’ School (bombardier) located at Carlsbad, 
N. M., serves as a clearing house for processing all vital infor- 
mation pertinent to the instruction of bombardier students. 
Regularly assigned bombardier instructors are sent into this 
school from their own bombardier schools to pursue a course 
of “higher education.” The subjects covered are advanced in- 
struction in all phases taught at the bombardier schools plus 
a practical application of this knowledge under the guiding 
hands of bombardiers recently arrived from theaters of opera- 
tion. 

The nation’s outstanding marksmen form the “faculty” at the 


ways to do a “stall” in an airplane 
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The armament school teaches power turret repair. 


yunnery Instructors’ School at Fort Myers, Fla., where the les- 

ns of war and the results of long experience are passed on to 
se who will teach the trigger-men in America’s bombers 
yw to aim and shoot. A number of training aids have been 
eloped at the relatively new school. That the gunnery train- 
$ program is most efficient is proved daily by reports from 
rseas. 

A central instructors’ school for navigators is now in the 


process of organization. 


In increasing numbers, America’s “future generals,” gradu- 
; of the U.S. Military Academy at West Point, N. Y., request 
gnment to the Air Forces for training as pilots. In October, 


1941, the superintendent of the Academy requested a plan of 


ning for the institution’s air-minded cadets. In response, 
eral Arnold outlined a complete course of instruction, 
ting administrative control and responsibility in the super- 
dent and technical control in the commanding general of 
Training Command. Necessary directives were issued early 
1942, and today basic and advanced training is given at 
rby Stewart Field. Primary training is received at the civ- 
yperated detachments to which other aviation cadets are 
Approximately 40 per cent of each class at West Point 
lay seeks flying training and, of that number, all but an 
average of 10 per cent are selected. 
An important addition to the training program was the ini- 
n of a school for Negro aviation cadets at Tuskegee, Ala. 


These capable young Americans receive primary, basic and ad- 


ed training, and transition to tactical planes. Already, 
rly graduates of the course have been organized into a for- 
nidable combat unit and some of them have already seen ac- 
against the enemy. 
Ready for their mission in carrying troops into the back- 
yards of the enemy, thousands of glider pilots have been 
ined and await only the signal for action. Others are busy 
; students, landing lightplanes with no power and slipping 
silently through the clouds on gliders’ wings at the advanced 
glider school of the Training Command. 
The liaison pilot, whose unheralded but highly important du- 


ties are performed in lightplanes, concentrates on behind-the- 





ines observation, patrol and message carrying. Specialized 
schools in the Training Command are turning out these winged 
essengers by the hundreds. 

The importance of women in wartime military aviation was 
emphasized last year with the inauguration of a women’s 
pilot training program, under direction of the Training Com- 
nand. Women students between the ages of 21 and 35 receive 

special course of flying, stressing navigation. Calisthenics, 
(Continued on page 244) 





Assembling some of the 200 parts of a machine gun. 


Communication system of a 


"Fortress" 


is disassembled. 
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SAVING AIR CREWS 





Self-inflated life rafts used by AAF carry food, fishing tackle, radio, flares, first aid kit and a sail. 


HE Army Air Forces “secret weapon” might well be the 

work of Flight Control Command. 

This organization—so young that its very existence is news 
—colors every estimate of U. S. air power. There’s a reason 
Each pilot and combat plane saved from a “routine” crash is 
an added blow against the enemy. On the other hand, Hitler 
and the Jap win a victory with no cost to them whenever we 
lose a man or a plane before they reach combat. 

Flight Control Command was organized to do these things: 

1. To teach. 

2. To guide. 

3. To rescue. 

Before a student pilot leaves the ground, lectures, motion 
pictures and cartoons begin .the teaching process. Gone is 
the idea that the “hot pilot” is a hero. This war has no place 
for “flying fools.” 

Most students learn the lesson well. They acquire team 
spirit that means thinking of the other fellows, flying with 
your head instead of by the seat of your pants. In other words, 
the great majority of pilots trained by the AAF today need 
merely be told what and how to fly. Their own common sense 
tells them why. 

Yet air operations on a world scale require more of a pilot 
than the right start. The most earnest flyer, unaided, can't 
hope to do his job without guidance 

There’s always weather. This war has found its hottest bat- 
tlefronts in places where fogs smudge the horizon, monsoons 
sweep the jungle, blizzards whip down from the North, and 
sand storms choke and blind. 





There’s a growing body of “laws of the air” which airmen 
call AAF Regulations. This “pilot's bible” is too massive for 
any one man to absorb completely. 

There’s the sheer volume of air traffic, whether it be a 
bomber base in England or an aircraft transfer point bordering 
our vast aviation factories. Even before combat, a flyer may 
fall victim to man and nature unless someone guides him 
around storms, flashes the green light in sky traffic, digests for 
him the rules of the air. 

Flight Control Command does all these things and more. 

Pilots may get expert guidance, yet find themselves forced 
down in a jungle or on a glacier because of freak storms, 
enemy action or other good reasons. It’s the job of Flight 
Control Command to go and get that man and also his plane, 
if possible. 

The Command was created last March by Gen. H. H. Arnold 
to help pilots “get there and get back”—with an accomplished 
mission in between, 

War’s need forced this change. The Command is a fusion 
of several former AAF directorates, plus some new functions. 
The AAF's unprecedented expansion had created new prob- 
lems of military air control and traffic and magnified old ones. 
The man who holds the reins as commanding officer is Col. 
Samuel R. Harris, Jr., West Pointer, command pilot, veteran 
test flyer and holder of the Distinguished Flying Cross. Func- 
tions of the Command are six: flight control, weather, com- 
munications, air-sea rescue, flying safety and safety education. 

The Flight Control unit was created to assist young AAF 
pilots who have, in Colonel Harris’ words, “more guts than 
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Airmen faced with sudden emergencies 





are taught self-preservation by the newly 


created Flight Control Command of the AAF. 








water in burning plane. Jumping feet first, pilot 


| FTC illustrates safety steps for pilot downed in 
covers face with both hands, takes a deep breath. 





One-man parachute boat, attached to pilot as seat- 


pack, inflates in few seconds at the turn of a valve. 


experience.” Flight Control is centralized supervision of mili- 
point-to-point flights. 

At the outset, Flight Control revised pilot clearances and 
worked out uniform operations procedures for all AAF bases. 
Operations officers in the field now get fresh publications, maps 
and weather sequences without delay. 

By arrangement with the Army, the Civil Aeronautics Ad- 
inistration airways traffic control schools help to train Air 
ees officers on control technique for point-to-point flight. 
1ese officers staff the airways traffic control centers across 
the country as advisers to operations offices. They’re not po- 
licemen. Instead, FCC personnel move in next door to base 


( 
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operations and wait to be asked advice. Operations officers, ; . 
ilways, are responsible for clearance, but FCC supplies the If endangered by flames, pilot splashes flames away 
latest weather and traffic information for a sound flight plan. from body, deflates life vest and swims under the 
In brief, FCC uses every means science can devise to in- water until he thinks he is clear of danger area. 


safe, regular operations. Today, in the midst of a war of 

: nparalleled ferocity, experts predict weather conditions every- 

where, maintain contact with every AAF plane in flight, 
arshal an unseen army of signals and warning devices to 
ake arrival almost certain, 

But suppose the weather, despite our planning, goes into a 

trum. Suppose enemy aircraft, despite our defenses, make 

freak stab across our airways. Suppose sudden illness seizes 

fighter pilot; or mechanical failure, caused by a freak of 
climate, hits a bomber. Anything might happen. Many things 
do. This is where air-sea rescue has become an extra quality 
f U.S. air power 

Still in the making, air-sea rescue is the biggest salvage 
operation ever undertaken. Squadrons already activated are 
made up of aviation experts, pioneers in far places and men 
who have been through the hell of emergency landings—and 
lived. Week by week more squadrons are being trained and 
scattered across the frontiers of air war. These rescue special- 
ists operate in combat theaters, along air transport routes, up 

nd down the U.S. coasts and on the fast-shifting fronts. 

The Air-Sea Rescue Wing of FCC is rushing the activation 
of Arctic squadrons. Personnel will include pilots, naviga- 
tors, communications officers, medical experts, dog-team han- 
dlers and drivers, and expert ground crews. 

The ground crews include trained, tough mechanics, dope 3 In coming up for air, if flames still surround him, 








and fabric men, radio repairmen and parachute riggers. Each pilot repeats previous procedure until he is out of 
(Continued on page 336) the danger area. He then re-inflates his life vest. 








VIATION 


Poor eyes must not get by the medical examiners—they can be responsible for a bomb miss or a plane crackup. 





MEDICINE 


Jhe flight surgeon watches over the physical and mental 


condition of his aircrews with the solicitude of a parent, 


VIATION medicine in the wartime Army Air Forces means 
A many things—things as different as a huge, immaculate 

base hospital and a litter beneath a palm tree. Aviation 
medicine is the selection of top-flight American youth for 
bomber air crews, the delousing of native villages in Africa, 
the shipment of blood plasma to Greenland. 

It’s a whole catalogue of functions with the flight surgeon 
in AAF squadrons and groups bringing aviation medicine to 
battle. 

The flight surgeon in this war is a man of action. He goes 
with troops and flies an occasional mission. His laboratory is 
the sky and guns and planes. 

Because this air conflict is limited only by the sky there are 
no limits beyond which an aviation doctor can say, “This is 
for the other man to do.” 

When we recall the centuries of human evolution we see 
how brief the history of aviation has been. Within this one 
century men not only have risen off the ground: they are 
going faster and higher with all the energy the human body 
will allow. 

Are we reaching our physical limits in this war? Are there 
speeds and altitudes beyond which no man of today can live? 

These questions aviation medicine must answer—not once 
or twice or three times, but as often as aircraft designers and 
war's pressures demand. 

The AAF flight surgeon must begin by selecting aviation 
cadets and must check and re-check combat pilots throughout 


their careers. He makes certain that no diseases threaten 
our fighting men even if this means teaching whole nations 
the simple laws of hygiene. 

Are we to exploit the advantages of transpolar flight? Then 
aviation medicine has to discover what extremes of cold the 
human body can endure, to determine the design of aircraft 
sealed for comfort and efficiency. It must prepare and have 
available medicines and supplies for Arctic emergencies. 

Can we natives of temperate zones drive the Jap from the 
South Seas and extend our supply routes from South America 
to India? Then we must be prepared for desert heat and 
jungle humidity. Experts on the human body in flight must 
cope with exotic diseases, climatic extremes and pioneer hard- 
ships. 

Aviation medicine has become the doctor of the world. 
What kind of a man is this AAF doctor? 

He must first of all be a competent physician in the usual 
sense. He must be skilled in surgery. He must bring the Air 
Forces this background from civilian life. Many a famed 
specialist, many a crossroads doctor has heeded the AAF’s 
need. 

But the AAF asks more of a man than mere professional 
ability. He must be a psychologist and father-confessor, too. 
He must have the intuitive sense to know airmen’s problems 
and what to do about them. Medicine in bottles will do noth- 
ing for a pilot who is jittery from the strain of overmuch 
flight. No surgery will help a bomber crew whose tempera- 
ments explode. 
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Oxygen masks are worn above 10,000 feet. 


He must know when to encourage, when to be blunt, when 
joke, when to advise. He has to understand—by living 

to his airerews—how much each man can take, what 
There can be no favoritism. 


cs of personality each has. 
careers of Air 


the flight surgeon’s keeping are the fly 


s men. His word is final on fitness. Tragic accidents in 


1's infancy proved for all time that no man who is sick’ 


ytionally upset has the right to fly. 

flight surgeon has an obligation to his Government and 
rofession, to every man who wants to fly and is not fit to 
He has an obligation to parents to forbid that man to fly 


Beneath the African sun, an AAF dentist hunts a cavity. 


Here, in a training tank, instructor helps airmen learn to use oxygen. 


The Army Air Forces can not waste time, 
They dare not jeopardize the 
The airplane 


if he is not fit. 
training and money on him. 
crew that might be on an unfit pilot’s plane. 
itself is too costly for unfit handling. 

Aviation medicine deals not only with the selection, the 
medical supervision and maintenance of mentally and physical- 
ly efficient flying personnel, but also psychological and physical 
selection. 

The psychiatry of warfare is more important than’ ever be- 
fore. .In air war particularly, the tempo has quickened to the 

j (Continued on page 213) 


Oxygen units are a responsibility of aviation medicine. 
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Crew members of the 9th Air Force are interrogated by air intelligence after a bombing mission over enemy territory. 





AIR INTELLIGENCE 


in wartime, military intelligence is the one least discussed. 
The full story can be told only after this war—or after 
all wars. 

The results of the work of air intelligence, however, already 
are plainly evident even to the untrained eye. No neater ex- 
ample of its efficacy can be cited than the Sicilian campaign 
in general and the raid on Rome in particular. The general in- 
telligence services of both our own and the British govern- 
ments were well aware of the general situations in Sicily and 
Rome. They knew just where and how the “soft underside 
of the Axis” was softest. 

But where to hit those spots was very largely the work of air 
intelligence. For instance, it was a subject of general intelli- 
gence’s task to know that the marshalling (railroad) yards in 
Rome were used to carry troops and supplies to Sicily and 
southern Italy. But it was the work of air intelligence to spot 
those yards on maps and photographs and to supply our spe- 
cially trained bombardiers with information so accurate that 
they could hit these military objectives without hitting the 
priceless storehouses of culture and religion scattered through- 
out the city of Rome itself. 

The story of how it was done has been told in detail. It was 
no easy trick to demolish the San Lorenzo railroad station and 


A’: Intelligence is a red-hot firecracker. Yet of all topics 


spare the historic church of San Lorenzo nearby. The railroad 
terminal was demolished, utterly. The church of San Lorenzo 
was damaged. But, as Pope Pius XII himself testified in cor- 
recting the Axis propaganda use of his first pronouncement on 
the bombing, it was not destroyed. And it was the only one 
of the vast collection of historic spots in Rome which was even 
damaged. 

Many of the men who aimed those bombs had been fre- 
quent visitors to Rome. But to walk about a city’s streets is 
a very different thing from flying over those streets at from 
10,000 to 40,000 feet altitude. Fly over your own city some day 
and you will see how different it looks. It was air intelligence 
that put into those bombardiers’ minds a picture—a chart—of 
the city of Rome so clear and so definite that they could cor- 
rectly carry out their instructions to hit military objectives 
and military objectives alone. 

So, too, it was in the invasion of Sicily. Air intelligence, 
looking down from its third dimension and making photo- 
graphs, was able to supply the high command with an exact 
list, description and picture of those places on the south and 
east shore of the island and their defenses. On that kind of 
intelligence the Army and Navy were able to build their sched- 
ule of invasion. 

The greatest armada in history, more than 3,000 ships, was 
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Viewing topographic photographs through the stereoscope provides third dimension and a clearer outline of terrain contour. 





Like a surgeon's probe, air intelligence seeks out the precise 


spot on the enemy's armor to be slashed by co-ordinated attack. 


tched from Africa on a precise schedule. Each ship and 

ach landing ba was to land at a definite point at a definite 
e. Thanks to air intelligence and its photographs those 
points could be chosen and instructions given to each barge 





commander as to just the kind and amount of resistance he 
could be expected to meet. And in most instances he could be 

actual photographs of the terrain in which he was to 
yperate—all thanks to air intelligence. 


As the campaign progressed that intelligence was constantly 
ipplemented. Scarcely an advance was made without the 
letachment commander having a precise picture of the forma- 
and defenses against which he was ordered to advance. 
Only air intelligence, based on control of the air over enemy 
lines, can give this precise information. Elsewhere in this issue 
is a series of pictures showing how air intelligence photo- 
graphed a Sicilian airport with more than 100 planes on it. 
Other pictures of that series show the way our Air Forces took 
advantage of such air intelligence. They show that more than 
half of those enemy airplanes on the ground were destroyed. 
Thus air intelligence actually made possible that control of the 
air by the destruction of enemy airplanes, by virtue of which it 
was enabled further to continue in business and further to 
serve not only our air but our ground troops. 
Battlefront reports from Sicily are full of stories of how air 











Air intelligence spotted enemy 
tank, artillery and other concentrations and enabled the ar- 
tillery and the naval guns to clear the way. Air intelligence, 
in other words, saved the lives of thousands of American boys. 
Without air intelligence it is doubtful if the invasion could 
have been so successful. Without it the Allies, not knowing 
what they were up against, might have hesitated at the south- 
ern shore of the Mediterranean as Hitler, in 1940, hesitated at 
the southern shore of the English Channel. 

Mr. Churchill and others have long ago testified that, had the 
Germans known how pitifully weak British defenses were in 
the tragic days after Dunkirk, they would not have hesitated. 
But German air intelligence was not able to provide this in- 
formation. Hitler did not know. England was not invaded. 
The low point of anti-Axis fortunes became the turning point. 

As the march goes on, to and into Hitler’s “Fortress Europe,” 
air intelligence will play its part in assuring that Allied thrusts 
are aimed at no idle or foolish objectives. For air intelligence 
is not only the observation of current positions from the air, it 
is the collection of all previous knowledge of those objectives 
and the circumstances surrounding them. It is supplying to 
our strategic bombers, to our tactical air force and to our 
ground troops everything that a soldier needs to know to lay 
his plans intelligently and successfully. 


intelligence further served. 
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Two basic articles on the subject have appeared in recent 
issues of Fiyrnc. One was by Comm. Frank W. Wead, USN, 
and the other by Air Vice Marshal Charles E. H. Medhurst, 
RAF. They indicate that intelligence officers obtain informa- 
tion from such sources as the close analysis of aerial photo- 
graphs, the reports of bomber and fighter crews, other visual 
reconnaissance, reports of agents inside.enemy countries, ex- 
amination of captured personnel and materiel, and the mili- 
tary intelligence systems of friendly nations. 

AAF intelligence officers use all these sources—and augment 
them with many more. Actually, they are pioneers in air in- 
telligence work—the developers of many of the techniques and 
special apparatus now in use by other services and nations. 

They do have one great advantage. They started first. The 
AAF is the oldest air force in the world. In 1910-11, airminded 
officers in the United States Army procured and flew the first 
military airplane ever built. For 32 years our officers have 
pioneered in airplane photography, radio and electronic devices 
—many of them secret—for obtaining and reporting that kind of 
complete information about the enemy known as intelligence. 

Sometimes the information is short, like the flash report that 
warns of the approach of an enemy force. Often it is long and 
highly detailed. But in any case it must be exact and it must 
be in a form capable of instant comprehension by the com- 
mander who can use it. In the tempo of modern air warfare 
a misunderstood message can be fatal. 

Split seconds count for as much in modern war as hours 
counted in the days when troops marched 2% m.p.h. and war- 
ships plowed the seas at 15 knots or less. 

From the man in command of a small air or ground unit to 
the chief of staff and the commander-in-chief, every comman- 
der in the United States Army uses Air Intelligence. 

Airplanes surmount all barriers. There is no barrier—no 
mountain range or treetop—between the air observer’s eye or 
lens and anything on the ground or water which needs to be 
photographed. 

The darkest night is but a handy backdrop for a 1,000,000 
candlepower flare. 

As practiced by our Army Air Forces, Air Intelligence finds 


Bombing crew reviews data provided by intelligence regard- 
ing nature of the target and expected enemy opposition. 
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and analyzes the enemy wherever he is. It enables our com- 
manders to inflict attacks upon him and at the same time neu- 
tralizes his efforts to employ surprise tactics against us. 

Directed by proper intelligence we have seen AAF airplanes 
sink battleships and send entire convoys to the bottom. In 15 
minutes they have smashed enemy installations which took 
many years to construct and tool. 

Given accurate and sufficient intelligence, a commander’s 
task is much simplified. There are times in war when he must 
stand toe to toe with the enemy and slug it out in a fight which 
often is costly in lives and materiel. On a large scale it can 
produce an almost hopeless deadlock like the trench warfare 
in France from 1914 to 1918. 

When this war began the AAF set out to create the world’s 
finest air intelligence system as well as the finest military air- 
planes, pilots, navigators, gunners, bombardiers, and engineer- 
ing officers. 

Somehow the AAF trained a small nucleus of hard-boiled 
intelligence and operation officers. Among them were grad- 
uates of the Command and Staff School, men seasoned by 
aviation experience all over the world, including many air 
veterans of our short, successful venture in World War I. 

Experience teaches. Our air chiefs came out of that war 
with two convictions. First, that the airplane could become a 
marvelous instrument for reconnaissance and for artillery and 
infantry support. Second, that if heavily armored and equipped 
with specially designed bombs and bombsights, it would be- 
come a way to put “wings on shells,” and carry them with 
precision to targets 50, 500, or 5,000 miles away. 

You see what this implies. It implies knowing with equal 
precision exactly what targets to hit. And this is where in- 
telligence staff work has its place. bd 

And when the mission is over it is by no means completed. 
It will not be completed until air intelligence officers have an- 
alyzed each encounter with enemy aircraft, studied every shred 
of evidence of enemy defense tactics, mapped antiaircraft 
positions, plotted bomb damage, and estimated claims. As far 
as air intelligence is concerned, this attack will never be over 
as long as air war goes on. 

Nor does a mission commence when the bombers take off 
from their bases. 

Preparation for precision bombing of such strategic targets 
begins months, even years, before a mission. Air intelligence 
officers discover what resources best enable the enemy to make 
war, where they are located, how they may be struck with the 
most force and greatest economy of effort. 

Does a ground commander wish to blast the reserves far be- 
hind his enemy’s lines? Does he want to demoralize the gar- 
rison of a strong point until its will to resist is gone? 

Intelligence staff work on such requests is handled by the 
intelligence officer (called S-2) of the squadron or group. He 
organizes intelligence before the attack. With the operations 
officer, he briefs the crews. He reports on each attack when it 
ends. 

These reports go fast and far. All other American and 
friendly squadrons, air forces and ground commanders can be 
informed at once. Messages go by word of mouth, teletype, 
telegraph, couriers, and other ways. 

There is another kind of intelligence work. An assignment 
comes to the air commander from a strategist who decides, 
say, that the enemy’s production of Diesel engines—or electric 
lamps—is a factor in his continued ability to wage war. If so, 
will the AAF destroy a satisfactory percentage of all enemy 
factories where these vital articles are made? 

Hundreds of such problems are referred to AAF commanders 
every week. Many can be solved by using ordinary maps. 
But there is much guesswork in such maps. To take out the 
guess the AAF started long ago to prepare a detailed objective 
folder of every industrial city in every enemy country. Ger- 
many, Japan and Italy all qualified for these researches 10 
years ago. 

Corrected often from fresh information, the most detailed 
aeronautical target charts not only show every air route to the 
center of enemy industrial cities, they also show the precise 
impact points for the American bombs. 

Yet these charts, successful as they are proving, constitute 
but a small part of the total AAF intelligence staff prepara- 
tions for war. 

With the coming of war this staff was enormously increased. 
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men represent the pick of the newspaper business, the 

aphic arts and the professions in America—reporters, writers, 

tists, architects, other draughtsmen, lawyers, bankers, edi- 
tors and analysts. 


T 


In a very definite sense, the Air Intelligence staff of the 


Army Air Forces is becoming one of the most efficient news- 





gathering organizations in the world. It is self-effacing, quiet, 
efficient, reliable . 

Like all good reporters, AAF intelligence officers are re- 
quired to get the news, the whole news, and nothing but the 
news. Every crumb of news, if true and “hot,” can save the 
lives of airmen, soldiers and sailors and enable them to inflict 

re damage on the enemy. 

bomber group the intelligence officer is a 

former newspaper man. Long ago he learned to write news 

stories that were essentially mission narratives, just as he 

writes now. He learned how to ask questions and get truthful 

eplies. Now he is using that experience to pluck the meat 
the stew of combat reports. 

Consider another group. The intelligence officer is a major 
who was a pilot in World War I and then became a banker. 
Today his ability to put together and sort out credit informa- 
tion is making his intelligence section famous in its theater. 

A third intelligence officer is a lawyer in civilian life. 
At his new stand he is up to the old business of asking 
people (combat crews now instead of witnesses) about the 
truth, weighing it, digesting it and summing it up into what 
he once called his “case,” now calls “intelligence.” 

Of course, it isn’t as simple as it sounds—this task of trans- 
forming specially talented civilians into air intelligence of- 
ficers. They are put through severe training courses, crowd- 
ing into 12 weeks or less the studies that AAF in peacetime 
night expect a man to accomplish in more than a year. 

Most of the men are over 35. A few serve in Washington 
but nearly all members of this staff serve with air units in the 
field, for that is where the war is. Experience has shown that 
it is impossible to have too much or too good intelligence 
work in air combat, bombardment or advanced training posts. 

The air intelligence officer is not the final analyst and user of 
the data he secures. He is assigned on definite missions to 


In one typic 





Prior to take-off, crews are briefed by the intelligence officer with all data useful for the accomplishment of their mission. 








secure specific information for use by area commanders. 

If he succeeds he presents this information as neatly and 
concisely arranged as possible to the commanders who can use 
it. Each commander can then make his decisions upon actual 
facts. 

Behind the commanders are the technical officers and the 
airplane and accessory manufacturers. Studying data that is 
always fresh and reliable, these men goad our aircraft produc- 
tion to new peaks. 

The air intelligence officer briefs combat crews before they 
take off, interrogates them when they return, keeps exact score 
on air operations, tabulates the exact results of every bombing 
attack and discovers every detail of the enemy’s air, ground 
and naval strength, the location and movements of all his units. 
These are only a few of his main duties to which must be added 
counter-intelligence in all its forms. But that is a story by 
itself 

The air intelligence officer seeks facts about the enemy from 
photographs, from captured enemy equipment, prisoners, in- 
telligence reports and summaries, liaison with other branches, 
sources within enemy territory, evacuees and refugees. He 
assimilates this mountain of information, brings it up to date, 
and points up details for his own combat crews. He uses in- 
genius training aids to impress the minds of combat crews so 
forcefully that the vital facts stick even in combat. 

The intelligence officer of the group or squadron gives this 
information to the combat crews at a formal briefing, prior to 
take-off. The material must be complete enough for any emer- 
gency. It must also be pertinent to the job at hand. Crews 
returning from missions bring back a running story of fresh, 
always changing news. This is supplemented and confirmed 
by photo intelligence. . 

It is not regularly the duty of intelligence officers to fly into 
“the deep blue yonder.” They are always eager to be taken 
on air missions and often they go along. For the most part, 
though, they must snatch what little sleep they can while 
the other men are flying. 

The public will never realize what it owes to AAF intelli- 
gence officers in this air war. But the commanders and air 
crews know. END 






























Bomber crew trainees learn the intricacies of the power turret, its gunsights and how to swivel it “around the clock.” 


AERIAL GUNNER 


Jhe .50 caliber machine gun, the power-driven turret and 


our gunners’ expert marksmanship are making aerial history. 


the scene, it was accepted doctrine in the Army Air Forces 
that the bomber had to have « 
accomplish its mission 

Now the bomber packs its own terrific punch, consisting of an 
assortment of flexible .50 caliber machine guns that have 
knocked down the enemy’s guard of fighters from the banks of 
the Rhine to the shores of China. And that includes a lot of 
broad ocean where the bombers’ left hand of .50’s has often 
proved powerful enough to sink enemy submarines and surface 
shipping. 

Naturally that terrific wallop didn’t just grow. In the first 
place it depends on the proven virtues of the .50 caliber ma- 
chine gun, which is an American development no other bel- 
ligerent has yet been able to imitate successfully. It is only 
since Pearl Harbor that our planes have been generally 
equipped with this lethal left 

More important still, .50 caliber machine guns don’t fire 
themselves. They have to be aimed in a way never before at- 
tempted. Some old sporting hands with a shotgun or rifle will 
tell you that it takes a lifetime to be a good duck shot and an- 
other lifetime to be a good hand on quail. The birds fly so 
differently, they say. Their speeds and directions are not the 
same. And the birds are so quick that you have to shoot by 
instinct. 

Well, there are some thousands of American boys today tak- 


[J ee: the super-gunned heavyweight bomber appeared on 


nsiderable fighter escort to 


ing just the right leads on birds that fly 10 times as fast as @ 
duck or quail and in directions so varied as to make any bird! 
dizzy. They are hitting them not from a firm stand cn the 
ground but from airplanes flying as fast and as crazily as their 
targets. In other words, back of the .50’s that make up ouf 
bombers’ left punch, are boys shooting by an instinct trained 
to meet speeds and variations hitherto quite beyond the come} 
pass of the ordinary human senses. 

Nowadays they are not the traditional American woodsmem 
Most of them never had a firearm in their hands before they 
joined the Air Forces. A few have been hunters. But by fat 
the most of them are clerks, stenographers, insurance salesmemy 
soda jerkers—all the varied types that go to make up Americam 
urban life. Practically all of them wanted to be flyers. Buty 
early in their Army careers, something turned up that indicated 
they would be better on the trigger than on the stick. And 
now that they have learned to shoot this new way, there ha 
developed among them a pride of craft and an esprit de corp 

Their training has been one of the most difficult routines that 


‘the Army has had to devise. There was very little to go on, for 


shooting at one airplane from another at modern airplané 

speeds is something almost impossible to simulate. So a who 

vast armory of new and strange devices, moving pictures 

models, electric beams, sound effects, were brought into bein 

As a result, thousands of boys who have never smelt powdef 
(Continued on page 316) 
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Backbone of the ATC is the Douglas DC-3, converted for cargo as the "Skytrain" and troop transport as the "Skytrooper.” 


AIR TRANSPORT 
COMMAND 


air power were nip and tuck from Algiers to Egypt, a big 
cargo plane of Air Transport Command was forced down 
1 the desert 75 miles from Khartoum and radioed for help 
Camouflaged pink-elephant style for desert operations, the 
plane eluded our searchers for hours but was finally spotted 
the air 
Rescue planes prepared to do a “routine” job—parachute 
nough supplies to the stranded crew to hold. them 24 hours 
jeeps could roar across the sand dunes. Down dropped 
food and blankets, in the same manner that supplies 
reached this war’s stranded Americans from the Equator 
to points north of Greenland.- The rescue party, circling over- 
ead, prepared to speed back to Khartoum. 
idenly the wind shifted and the chutes drifted away from 
transport. An Arab appeared with two camels, gathered 
1e supplies as they landed and galloped off into the desert. 
escue planes had to repeat the whole performance, which 
t off without a hitch. 
it, says the Army Air Forces Air Transport Command, is 
sort of thing that makes “routine” a fighting word. 
Despite lone Arabs, hurricanes, souvenir-hunters, sub-zero 
ather, snake-infested swamps and heat so intense that strong 
n faint, ATC gets on with the job. This job is to carry 
hing the War Department orders by air—anywhere. 
Not yet three years old, ATC has developed into a gigantic 
network of air routes, communications, landing fields and 


ae before victory in Africa, when Allied and Axis 


Larger than the peacetime Army Air 
Corps, ATC blankets the globe, trains 
tomorrow's merchant air fleet for U.S, 


supply depots stretched across six continents and four oceans. 

Today, ATC, with thousands of pilots, is larger than the 
entire Army Air Corps of peacetime years. Before we had 
been at war 12 months, the command was flying more than 
60,000 miles of routes, compared to a pre-war total of 41,000 
miles for all U. S. domestic airlines. Midsummer totals were 
still upward. 

War’s necessities meant operations across the back fences 
of the world. Communication systems had to be set up where 
none existed. Weather stations had to be established at 
man’s remotest outposts. Intermediate fueling stations ap- 
peared in the African jungle and “over the hump” on the air 
route from India to China—the lifeline which has replaced 
the Burma Road. 

The command has two jobs: To deliver combat planes to 
the particular war theater where they are most needed by 
United States and Allied forces, and to supply these forces 
with vital war materials through a growing fleet of huge cargo 
planes. 

The command’s Ferrying Division picks up planes at the 































Engine parts and tires are unloaded at destination. 










Doing double duty, this ATC plane carries cargo lashed against one side 





and pilots enroute to join their squadrons. 





factory. sees that they are custom-tailored for the special de- 
mands of climate and terrain in their war theater, then flies 
them to the farthest battle fronts of the United Nations. 

To do this on clockwork schedules, a vast reservoir of trained 
pilots and flight crews commute across the hemispheres. Most 
of these are Army men. Some are trained personnel employed 
by civil airlines under contract to ATC. Others are women. 

The mainsprings of the ferrying division are eight major 
ferrying bases in the United States, located so that each serves 
a major aircraft manufacturing area. Through these bases flow 
in an increasing stream the 50 to 60 types of combat aircraft 
being produced in this country for ourselves and our Allies. 

In order to obtain the necessary world-reservoir of trained 
personnel, the ferrying division organized its own pilot-train- 
ing. These pilots begin on trainer planes, go on to combat 
craft, and finally are graduated to four-engined bomber schools. 
After this rigorous program, they gain experience as co-pilots 
on long-range, over-water flights under operating conditions, 
finally are made full-fledged first pilots on the big multi- 
engined bombers and cargo planes. 

On the home front, many a ferrying job falls to the Women’s 
Auxiliary Ferrying Squadron—the WAFS. Organized in Sep- 
tember, 1942, by Pilot Nancy Harkness Love (who boasts more 
than 1,200 solo hours), the WAFS delivered their first plane 
exactly one month later. 

The WAFS are doing a tough job well. They are flown daily 
to aircraft factories where they pick up a flight of planes and, 
with one of their number as navigator, fly in formation to 
delivery points all over the country. 

The Command’s second big job—that of keeping our aerial 
pipelines operating at maximum capacity—is handled by the 
Priorities and Traffic Division, which determines the relative 
importance of shipments. Priorities and Traffic asks: “Is this 
man, this cargo, this letter absolutely necessary to the war 
effort now?” No goods can be loaded, no passenger flown, until 
this question is answered. 

Priorities and Traffic must decide on the contents of every 
cargo plane, must balance waiting backlogs of men and mail, 
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A "Flying Fortress” is pressed into service to transport a 


be sure no 

vy direction 
Since war-burdened shippers all want air transport, and 
a fraction of the requests can be met at once, ATC has 
responsibility of world significance. Its decisions on who 

d what can be carried, and when, can win or lose the war. 
Behind many a victory are ATC’s impartial, often ruthless, 
cisions. These are within the Army as well as outside. Pri- 
ties and Traffic must decide whether the supply needs of 
Signal Corps outweigh Ordnance at the moment, whether the 
Corps of Engineers, The Office of War Information or the Pe- 
leum Administrator have top choice to send personnel to 

Africa next trip. 

Some requests are met with laughter. One U. S. firm, for 
example, wanted to rush a Latin American lard manufacturer 
sample tin can bearing an illustrated lithographed label of 


transport carries less than maximum load 


105 mm. howitzer to a combat base in New Guinea. 


the company trademark, the Three Little Pigs. Next day came 
a priority request for shipment of ping pong and volley balls 
to a Government-administered conscientious objectors camp in 
Puerto Rico. 

One man heatedly demanded air priority because he was 
“too fat to get into a Pullman upper berth.” The wife of the 
vice president of a foreign country wanted to ship a bottle of 
hair tonic back home. A great department store was refused 


_its request for a priority to ship an $85 negligee. 


A Seattle girl wanted priority air transportation to Central 
America, where she was engaged to marry one of the inhabi- 
tants, on the grounds that her action would contribute to the 
“Good Neighbor” policy. A United States senator said he 
needed priority to be in good humor next day at voting time. 

No joke to Priorities and Traffic was an insect threatening 

(Continued on page 334) 


of Douglas "Skytrain's'’ usefulness is vastly expanded as 41-foot floats convert it to amphibian. 














Grumman "Wildcats" form background as Army airport engineers lay steel runway mats on Henderson Field, Guadalcanal. 


AIR BASES— 
EVERYWHERE 





Portable equipment such as this crane speeds construction 
of landing fields when runways are built of mat sections. 





VEN in a world surrounded by air war, it would make 

front-page news if some midwest town—say Wapakoneta, O., 

or Little Falls, Minn.—voted to pack up, furniture and all, 
and settle down in Australia’s bush. 

The courthouse would have to stay behind. So would the 
First National Bank, the lumber yard, the dry goods store and 
every house more solid than a tent. There'd be no morning 
paper, no milkman, no railroad train, no railroad. Merely 
getting food to eat, clothes to wear and tools to work with 
would be an endless headache to most of the citizens. Global 
pioneering is grim business. 

Wapakoneta or Little Falls would probably give up the idea. 
The Army Air Forces can’t give up the idea. With a war to 
win, the price of victory is uprooting enough men and equip- 
ment for a thousand towns like Wapakoneta and Little Falls, 
scattering the roots and planting them on a glacier, a piece of 
African veldt or a hot, oozing, unfriendly jungle clearing in 
New Guinea. 

These battalions fly to distant fronts to build or repair 
airdromes. In global war an Air Force cannot have its en- 
gineers earth-bound. They must operate in island-to-island 
warfare or over mountains and deserts where air is the only 
medium of transportation fast enough for victory. 

Even in spots where no man has penetrated before, aviation 
engineers use the finest equipment available. Large diesel 
tractors with bulldozer blades whine through dirt, stones and 
trees. Rollers harden the earth for runways. Carry-all scrapers 
move the earth. Graders level it. These battalions have 
electric generating plants for power and light, well drilling, 
pumping and filtering equipment for water. Their drills and 
explosives quarry rock, crushers break it up in the right sizes. 
Mixing machines combine it with cement and turn it into con- 
crete. Other equipment treats asphalt and slaps down ma- 
cadam runways. 

Material alone will not build airdromes. Manpower—expert 
manpower—is required. Aviation engineer units include pre- 














cisio 
to bi 
struc 

Al 
or i 
They 
attac 
ioug 
Phili 

Nc 
Neec 
chief 
with 
ferry 

Or 


trant 
di ck 
Ol gi 
equi 
whol 

Av 
galla 


Tanc 
ps 


airy 


hav 


obs: 






































cision tool operators and carpenters, plumbers and electricians 
to build housing and base services. Engineers design the con- 
truction and surveyors lay it out. 

All aviation engineers are combat soldiers. On the ground 
yr in the air, they must be able to fight for what they build. 
They have—and use—heavy automatic guns against enemy air 
ttack, light armored trucks and anti-tank guns. They have 

ight well in every theater. Their blood is spilled in the 

hilippines, in Africa, Alaska and South Pacific islands. 

Not all overseas airdromes are built by aviation engineers. 
Need for bases is so great that other types of units, under the 
hief of engineers, have been given special equipment to help 
vith the job. Thanks to them, many an outlying base and 
erry route station is operating months ahead of schedule. 

One combat engineer regiment carved a landing field from 

atoll in mid-ocean. This volcanic island, not even a pin- 
int on maps, had no water, no timber. Engineers had to 
tranSport everything they would need, then build their own 
locks to land it. But they erected fuel tanks, laid 1,500 feet 
gasoline pipe line under water, installed water evaporation 
juipment, trained operators in its use—and finished the 


hole job in 100 days. 
Aviation engineers built fields on Bataan from which the 
lant fighters of General MacArthur’s air force staved off 


to the end. When our armies moved southward. their 


Gn constructing our gigantic chain of 
airports at home and abroad, Army engineers 
have surmounted every climatic and terrain 


obstacle in jungle, desert and in the Arctic. 


"Fortress" makes first landing on Andrews Field, England, 
as engineers are completing the last stretch of grading. 
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work was carried to Australia and New Guinea. Airdromes 
were built in Australia deserts and in the jungles behind Port 
Moresby. 

The South Pacific islands are dotted with airdromes the en- 
gineers “raised from nature.” One battalion built an airdrome 
used by Army and Navy planes in the Battle of the Coral Sea. 
These experts not only built the field—they unloaded aviation 
gasoline from tankers in the open water. 

Hawaii's engineers opened a set of new fields almost before 
the fires of Pearl Harbor were out. These fields were built 
under pioneer conditions. Some crudely graded areas had only 
steel plank runways to speed the bombers’ vengeance. 

In Alaska, aviation engineers accompanied the Air Forces 
down the Aleutian chain. A steel runway secretly laid on one 
of these islands allowed fighters and bombers to protect Dutch 
Harbor and upset the Jap plans for their attack on that im- 
portant base. When the Air Forces seized the Andreanofs 
to confront the Japs on Kiska and Attu, engineers wrested 
airfields from fog-bound rock. 

In Panama, Puerto Rico and other Caribbean strongholds, 
Iceland and Greenland, in other hemisphere outposts, new 
bases stand as proof of air pioneering. Aviation engineers in 
England have multiplied the RAF’s permanent airdromes for 
the bombardment of “Fortress Europe.” 

Airborne battalions of aviation engineers received their first 
test in North Africa. They were with Major General Doolittle 
in the first landings. They took part in the assault at Port Ly- 
autey, helping to capture an airdrome. Here they assisted in 
filling the runway craters blasted by our own Navy flyers. 

The AAF recently ordered two airdromes built fast on the 
Tunisian front. Fifty big transport planes flew the airborne 
aviation engineers a thousand miles east. Within three days 
after the arrival of the airborne engineers they had an air- 
drome ready for bomber operation. On the fourth day they 
finished a new airdrome for fighter planes. 

Such airborne battalions are weapons of opportunity. Their 
light equipment and flexibility add speed to our forces against 
war’s surprises. 

Wartime equivalent of the air base and its sub-depot is the 

(Continued on page 203) 








5! 
el Sa i a he 


Pe 


Use of cleated mats simplifies upkeep. When Japs bombed 
Guadalcanal runways (above) damage was quickly repaired. 









WE STUDY THE 


Analysis of Axis aircraft and equipment 


is the assignment of one whole AAF unit. 


A Wright Field test pilot pre- 
pares to put a captured Messer- 
schmitt Me-l09F through a trial 
flight. Note similarity of nose 
cannon to Bell "Airacobra" design. 
AAF mechanics dismantled engine 
in 22 minutes, revealing how Ger- 
mans had simplified its mounting. 

















is unloaded a variety of shipments that have come thou- 

sands of miles from the combat zones—shipments that con- 
tain items of enemy equipment, from the smallest instrument 
that goes into a Jap or German fighter, to a complete airplane. 
Thus can the engineers at the Materiel Command study the 
fighting planes of our enemies. 

Here at the receiving station for one of the strangest “busi- 
nesses” of the whole war, we study what the enemy is doing, 
learn how to fight him better, and use his best ideas to our 
own advantage on our own fighting planes. Yes—we’ve 
learned some things from him. 

All of this is part of the job of the Foreign Evaluations Unit, 

hich comprises experts on foreign aircraft who report on the 
worth of the captured enemy equipment brought to the field 

observation. During the past year equipment to arrive 
from the fronts included Me-109E and Me-109F Messerschmitts, 
1 twin-engined Junkers Ju-88, and many pieces used in Ger- 

aircraft—to say nothing of planes the Japs and Italians 
have unwillingly contributed. 

AAF engineers have had a chance to study oxygen equip- 
ment. They have also carefully scrutinized other auxiliary 
parts of enemy aircraft such as guns, bombsights, radio in- 
stallations, and clothing taken from captured flyers. What they 
have learned in most cases is that American aircraft and 
accessories are superior. But there are some exceptions. 

One day a German Me-109F arrived intact and crated. Engi- 
ers told a group of mechanics who were inexperienced in 
reign aircraft to take the engine out of the plane. Six me- 
anics did the work in less than 22 minutes—far less time 
an it would have taken to remove the engine from one of 
ir own fighting ships with which they were familiar. 

Close study revealed the Germans had ingeniously central- 
ized their engine mounting so that all the fuel and control 
wires ran into a small number of main sockets. This made 
it possible to unplug the sockets quickly and dismount the 
engine. The results of that lesson are evident in the simpli- 
fication of engine installation on our own planes. 

Soon after that Me-109E was brought here, Army test pilots 


is on the big platform at Station Supply, Wright Field, 
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Messerschmitt Me-!09F bearing Italian insignia and Macchi 202 (left) are inspected after capture in Africa. 
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took it aloft for a series of extensive tests. This is the com- 
ment they made when they filed their reports: “Very easy to 
fly, with good stall characteristics, and handles well in the 
air”; “landings were easy and landing speeds are slower than 
for U. S. fighter types;” “this airplane would probably be at its 
best against fighters but would not do so well against bombers 
due to insufficient armor protection and lack of firepower.” 

These are actual statements taken from test pilots’ reports. 
On the other hand, engineers who were not pilots carefully 
studied the plane for specific design features that we might 
adopt. They found two points of interest: “The pilot’s safety 
belt was more comfortable and easier to adjust and handle 
than U. S. and British types, especially after getting wet;” “the 
location of propeller control on the throttle was more de- 
sirable.” These recommendations have been noted and acted 
upon. 

A Messerschmitt Me-109F which was captured in Russia 
came in knock-down form and has been in the process of as- 
sembly until quite recently. The engine is still running tests in 
the power plant laboratory. 

When engineers studied the ship after it was assembled 
they reported that the cockpit was simple and the arrange- 
ment good, although “the lack of rudder pedal adjustment and 
the small size of the cockpit made it uncomfortable for a pilot 
of more than medium height.” 

Extensive tests are being run on this latest German fighter 
and reports will be filed with the engineering division for 
closer observation and action as soon as it gets into tne air 
and has its flight tests completed. 

Also under study by Materiel Command engineers are sev- 
eral British planes now at the field including a Mosquito, 
a Spitfire, a Wellington, a Hurricane and a Horsa glider. By 
comparison, the glider is larger than any in production in 
America today, although Materiel Command officers are now 
flight-testing something about equally capacious made by Waco. 
Now undergoing extensive flight tests is the Mosquito—which 
has attained in excess of 365 m.p.h. in speed tests. 

While examining the Wellington bomber, engineers found 
that it was the only ship whose de-icing equipment would al- 









Though an older German type, this Messerschmitt Me-110 was 


carefully inspected for possible production method changes. 


Among engine types found in It 
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low use of the balloon barrage cutting system adopted by the 
British. 

It is not so much the airplanes that are now under observa- 
tion as it is the small parts salvaged from wreckages of enemy 
ships in the combat zones and shipped to points where the 
evaluation experts can study them. 

Among the most interesting of these items have been the 
German bombsights. These have already been tested exten- 
sively, and our engineers rate them inferior to the Norden 
sights. However, detailed reports indicate that the quality 
of the lenses going into the German sights is unexcelled. 

German flyers in Africa carried with them large aluminum 
water containers, which were virtually thermos bottles. Engi- 
neers here were amazed to find the Germans using aluminum 
of the highest quality for this auxiliary equipment. This was 
taken to indicate that the Germans have plenty of the metal 
to put into their planes—even enough to use in auxiliary equip- 
ment. 

From a downed German fighter came a Mauser Mg-51 20 
mm. cannon, which armament engineers found will shoot from 
800 to 900 rounds a minute—faster than most guns on our 
own aircraft. The gun is credited as being one of the out- 
standing firearms used on aircraft in this war. 

A tall. thin German Diesel inline engine with opposed pis- 
tons that was shipped to Wright Field created a stir in the 
power plant laboratory. Engineers think the Germans may 
be trying to adopt Diesel engines in some of their newest 
fighter planes. In fact, one of the ships recently spotted by 
a Spitfire pilot flying at 46,000 feei—a record high for any 
of the German fighter aircraft—was reported to have one of 
the Jumo 207 engines as its power plant. The day the ship 
was first seen a Spitfire shot it down in a thrilling fight at 
43,000 feet. The men at Wright Field believe that the “tall 
slim engine” may play an important part in some of the 
stratosphere efforts the Germans may attempt this year. 

Power plant engineers have also been concerned with a 
large 1,600 h.p. German BMW-801 engine with a blower fan 
The engine, an air-cooled radial which looks quite similar to 


American radials, has a unique cooling device—a large fan 
which blows cold air back on the engine and tends to keep it 
at correct operating temperature. This idea, rather well re- 
ceived by American engineers, has been tried out on a medium 


bomber. 

In working on the German ships and other equipment at the 
field our experts have learned that the Germans ingeniously 
have written—in tiny print—over almost every vital consiruc 
tion part of their planes instructions as to how the particular 
piece is put together and how it is repaired. This, it is as- 
serted. tells the whole story of the carefully prepared Ger- 
man plan. It made it simple for fifth-columnists in the Low- 
lands and other conquered countries to turn “mechanic” and 
help grounded pilots. In some cases similar helpful ideas are 
being adopted on our new fighting planes, although we have 
made our own modifications. 

German aircraft are extremely easy to maintain and are com- 
pact. For example, the engine mounting. of the Me-109F is 
made of magnesium alloy and has a simplified construction 
of semi-cantilever design. The engine on the Focke-Wulf FW- 
190 is also carried in a compact arrangement compared with 
some engines in German and American aircraft. Magnesium al- 
loys are used extensively all through the German airplane, cre- 
ating the conclusion that there must be a good supply of the 
metal available. 

At present there are no Japanese fighters or bombers at the 
Materiel Command's test center. These have been tested else- 
where. However, various types of Japanese equipment are 
under close observation. There are, for instance, several types 
of Japanese machine guns. One 7.9 mm. gun is of poor de- 
sign, being an almost exact copy of the British guns used in 
1914. In tests against our 44-inch armor plate it hardly dented 
the metal, and this is comparatively thin plating by contrast 
with the heavy metal armor going into our aircraft today. 

The Japanese do have, however, an effective 20 mm. can- 
non. The one tested was from a Zero. Tests conclusively prove 
prove, however, that it is inferior both in rate of fire and 
velocity to the .50 caliber guns that are going into our fighters 
and bombers. 

Various radio equipment taken from both German and Japa- 
(Continued on page 284 
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PHOTO. 
RECONNAISSANCE 


is(QETTER photography creates better bombing” is an obvious 
truth to Air Force commanders in all active theaters. 
They believe in photography as they believe in firepower, 
for combat experience has shown that more than 80 per cent 
f military intelligence is either obtained or verified by aerial 
I graphic reconnaissance. 
ffective use of air power depends upon the ability of re- 
aissance to locate prime targets. Combat proved at the 
that the surest way to reduce an Air Force to impotence 
to waste its power against inadequate targets. On the other 
1, devastating effect was achieved when the total resources 
anes and crews, fuel and ammunition were hurled against 
et of maximum opportunity. 
Such targets are not located by chance. They result in 
neasure, from ceaseless aerial photographic reconnais- 
‘ Day and night, camera planes probe deep into the 
emy’s territory to record his movements and unmask his 


dern aerial technique demands an exact knowledge of 
for the best way bomber crews can be satisfactorily 
d before a mission, is to show them a picture of what 
e going to hit 
Bombers do not leave the ground unless photographs prove 
ue of the mission. 
I each theater comes the cry for “more pictures.” In 
operations, 100 prints may be distributed from each 
ve. The Air Force commander and his staff, the Navy, 
d forces and Allied airmen clutch at every scrap of pho- 
phic intormatior 
Photographic planes streaking over bombed cities after a 


n bring back exact answers to a commander’s questions. 





W factories have been struck? What storage dumps remain 
intact? How long will railroad yards and switching points 
be bottlenecked? 

Camouflage is seldom effective. Modern photographic meth- 


ds detect it instantly. 
the Channel ports told the British the 
exact status of Hitler’s invasion plans. They merely counted 


Daily sorties ove 


anding barges and when the prize looked worthwhile, 
bombed them into splinters. 
* Following a practice copied from the British, fighters with 
cameras coms at low altitude, get their pictures and return 
l yY to t é 
Recently, after a test at Wright Field, a photograph taken 


a Lockheed Lightning going faster than 300 m.p.h., as low 
300 feet. was so sharp that engineers could count the tele- 
e wires which the plane had flown over. 
Tests have been conducted with a “strip film” camera which 
ious picture on roll film. 
Cameras are indispensable in searching out weak spots in 
reraft through recording take-off and landing charac- 
teristics, recording instrument dial readings during test man- 
s, training pilots and testing various types of materials. 
rypical of photography’s woes and triumphs in wartime is 
ory of one photo squadron. In April, 1942, nine officers 
60 men disembarked in Australia with four Lightnings 
fied for photographic use. Nine days later the squadron 
ander flew the first mission over Rabaul. 
Mechanics, many of whom had never seen a Lightning be- 
e, had assembled the aircraft. They lacked both technical 
orders and instruction manuals. Undaunted, the pilots and 
mechanics persisted until their four airplanes were ready for 





a contin 





th 


he journey to North Australia. Two ships forced down en 
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ite required further repairs. 
eat 


Yet continuous reconnaissance was maintained over Lae, 
(Continued on page 340) 


Without aerial photography bombing 


would be guesswork, its results unknown. 


Still widely used is this hand-operated oblique camera 
although trend is toward the fixed, automatic type. 


~ gm 





Latest forecasts are studied by AAF pilots prior to each mission. Pilot at left points to cold front whorls on weather map. 


WEATHER GOES TO WAR 


“Jhe Weather Wing of Flight Control Command strives 
ceaselessly to take military advantage of climatic conditions. 


Air Forces has recruited a potent ally. 

Weather, that reprobate which we blandly ignore when it 
behaves itself, always has been global. It moves with the speed 
of lightning and hurricanes, too swift for men on the ground. 
Only air power could match its pace. 

The Air Forces, seizing upon every weapon, has come to 
terms with weather, studied its moods, charted its fevers, 
treated it with respect—and gained an ally. 

Weather’s importance to all military operations is recorded 
daily in communiques and news accounts from every battle- 
field. In the Solomons, rainfall is reckoned as carefully as op- 
position strength. In Africa and the Middle East, sand storms 
are a heavy factor. Aleutian operations demand disposition of 
the problem of fog. 

That we may keep weather our ally, the Weather Wing of 
Flight Control Command performs constant research, training 
and operations. 

Even ground war is not fought on the smooth surface of 
maps nor in their world of neat lines and gigantic panorama. = 
It is fought in the real world of smoke and dust, wind, heat ‘ aig sige 
and cold, or rain, ice and fog, just as it is made up of rocks and ond 
hills, rivers and oceans. 

Any change in weather which disorganizes communications 
favors sudden attack, but the attacker must be resourceful, 
must know what the weather will be and how it will affect Page ma 
operations. , =o ow! 

Weather is vitally important to the Air Forces, since the air , , : Thi 
is its medium. Not only are there weather hazards to be ; > P - 
avoided or minimized, but there are opportunities to be seized. : : ; : 
Attacking aircraft such as bombers or ground support planes . a If 
often use clouds for concealment. Yet cloud layers may be a 
dead giveaway by silhouetting the planes against a light 
background. Fighter pilots prefer clear skies or scattered -_ 
clouds to stalk their prey. The radio observation unit reaches stratosphere before 

(Continued on page 272) balloon bursts. The broadcasting set then ‘chutes down. 


Pai: sun and wind and rain and gloom of night, the Army 
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of a fighter plane named “Yank.” 


esponsibility, a worry and a care, yet a source 


oup of men in a gray concrete building near 
They are the topflight AAF officers and civilian 
tterson Field, headquarters of the Air Service 


nk” joins a combat squadron, it becomes a 
ice Command. From that moment “Yank” 
a challenge to its sweating mechs, a vital 
es of the gray concrete headquarters at Pat- 
nd more than 70,000 of his brothers may 
win, 600,000 people, three-fifths of them 
time. 
500 peacetime employees of the Field Service 
AAF Engineering Division (the parent organiza- 
Command has grown to world proportions. lis 
olume is greater than that of General Motors 
directing heads include hundreds of business 
specialists, military and civilian, all joined in a 
Forces task. 
ike the others, must be serviced and repaired regu- 
if need warrants, perhaps undergo a 
new engine, a revamped wing. The fighter’s 
own crew makes the first check-up after it takes to the air. 
This is the 25-hour inspection, an added precaution to normal 
re-flight and daily inspections. 
During the 25-hour inspection, which may be performed over 
a 10-day period without halting “Yank’s” daily operations, the 
1d adjust just about everything important in the 
propeller and accessories, power plant, cooling equip- 
ment, engine controls, fuel system, carburetor, hand pump, oil 
lines and cooler, spark plugs, magneto, battery, landing gear, 
wheels and brakes, hydraulic system, fixed surfaces, fuselage, 
(Continued on page 320) 
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FIELD AMAAINTENANCE 


Wrecked planes, such as this “Flying Fortress," provide a source of replacement parts for other craft. 


Jhe Air Service Command has become 
a world-wide organization of highly skilled 


*technicians, able to work under any hazard. 


Field maintenance men use regular equipment, when 


available, or can improvise when away from bases. 






























































Nerve system of modern aerial warfare, radio controls 
every movement of flight from the take-off to landing. The 


Artery of a heavy bomber is its intercommu- = Communications Wing conducts the AAF's huge network. 


nication system. Gunner above is being in- 
structed in flight. Below, AAF command sets 


are tested before installation in aircraft. 


of the Army Air Forces helped win victory in Africa by 
just sitting tight. 

They never dropped a bomb. 

They took no shots at the Focke-Wulf overhead nor the Nazi 
troopers below. Physically, they were so far out of the war 
they spent hours teaching two Arab kids to sing “Deep in the 
Heart of Texas.” The eight did nothing, in fact, but fiddle with 
the radio dials. Yet, few jobs did more to speed the Axis de- 
feat on Cape Bon. 

These Air Forces men ran a portable radio station that 
brought our pilots home. Unshaven, isolated, feeding on ra- 
tions that arrived once a week, the eight radiomen directed 
Allied flyers to a friendly airdrome. Many a pilot headed in 
from the Mediterranean in a bad way, his ship riddled with 
bullets, often low on gas. Members of his crew might be 
wounded. These planes and men got back only because of the 
eight who guarded the airways. They waited, listened and 
broadcast landing directions. 

This, of course, was a small unit in the world’s largest avia- 
tion radio network—the Communications Wing of the AAF's 
Flight Control Command—which engages nearly 375,000 men. 

Transmission of military orders and information, and the use 
of highly secret electronic devices, have introduced a new de- 
velopment in warfare. Radio co-ordinates the striking power 
of our Air Forces, Naval forces, and ground forces with each 
other and with our Allies. 

In 1942, more than $600,000,000 worth of radio equipment was 
purchased for the Air Forces, and more than $1,800,000,000 
worth of equipment is scheduled for delivery in 1943. As 
much as $44,000 worth of radio equipment is frequently in- 
stalled in one Boeing Flying Fortress. These figures give some 
hint of the role communications plays in aerial warfare. 

Without adequate radio contacts, air units cannot be properly 
controlled, and they lose a large part of their combat efficiency. 
Planes would be scattered all over the map. - Fighters would 
go haphazardly aloft, hoping to find someone to fight, perhaps 
missing out on their missions of interception and destruction 


Hie up the craggy side of a Tunisian mountain, eight men 
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of enemy raiders. Bombers would have to operate on their 
own, attacking such casual targets as the eye beheld. 

To control bombing and fighter missions, the AAF must have 
communications between planes, and between planes and 
ground. In air transport and ferrying operations, AAF planes 
gird the earth. These planes, flying between control points, 
operate on radio ranges and utilize communications facilities 
maintained and manned by Air Force personnel. On all over- 
seas flights, transport planes are constantly under control by 
radio communications. 

At Wright Field, Dayton, O., an Aircraft Radio Laboratory 
handles all research and development, procurement, inspection, 
storage and issuance of aircraft radio and ground radio used 
for navigational purposes. 

As Army airplanes are operated in all parts of the world, 
from pole to equator, rigid tests must make certain that radio 
equipment will function at every altitude, in all temperatures 
and climates. Flight tests determine the performance of equip- 
nent in the air, also find any “bugs” which may develop. AAF 
standards require that equipment perform at extreme tempera- 
tures, high altitudes and 90 per cent humidity. There are 
electrical and mechanical tests as well. 

Latest radio secret of which the public has a glimmering is 
radar—radio detecting and range—which sends out radio rays 
that are beamed and bounced back from any object in its path, 
thus detecting obstructions and friendly and enemy aircraft. 

It is one of the marvels made possible by the electron tube. 
Ultra high-frequency waves travelling with the speed of light 

be focused, scan the air and sea. When they strike an 
enemy ship or airplane, they bounce back. Radio waves travel 
constant speed of 186.000 miles per second. Thus a small 
space of time is required for such signals to travel to a reflect- 
ing surface and return to a receiver, so that, with means pro- 
vided for measuring this time interval, it is possible to deter- 

1e the distance to a given target. Radars operate through 
fog. storms, and darkness, as well as through cloudless skies 


f 


They are, therefore, superior to both telescopes and acoustic 








istening devices. 


Radar is used for both defense and offense. In fact, the 
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British, who call their similar apparatus the radio locator, say 
it was instrumental in saving England during the aerial blitz 
of 1940 and 1941. At that time the locators spotted German 
raiders long before they reached a target area and thus gave 
the RAF and ground defenses time for preparation. Since then 
radar has stood guard at many danger points along United 
Nations frontiers and at sea, warning of the coming of aerial 
and sea-borne enemy forces, and contributing towards victory 
in combat. 

It was first discovered in the United States in 1922, when 
scientists observed that reception from a radio station was in- 
terfered with by an object moving in the path of the signals. 
Accordingly, a radio receiver was set up on the banks of a river 
and the effects of signal reception caused by boats passing up 
and down the river were studied. The experiment of installing 
the receiver in a truck was also tried, and it was cbserved 
that similar disturbances were produced in the receiver when 
the truck moved past large buildings. Development work was 
immediately undertaken so that the new discovery might be 
used for detecting vessels passing between harbor entrances, 
or between ships at sea. 

So far, it had been necessary to have the moving object pass 
between the radio transmitter and the receiver. This obviously 
limited the possible fields of application, In 1925, it was found 
that the surface of an object, or target, would act as a reflector 
of high frequency radio waves. In other words, the radio sig- 
nals sent out by a transmitter could be made to strike a target, 
and then “bounce” back to a receiver. This made it possible 
to have both the transmitter and the receiver at the same loca- 
tion. 

By 1930, research engineers were able to pick up reflected 
signals from planes passing overhead. By 1934, they had de- 
veloped a satisfactory means of measuring the distance between 
the radar transmitter and the target. Since then other ad- 
vances in the field have been made, some of which, after the 
war is over, will undoubtedly contribute to the security and 
comfort of a world at peace. 

German signal equipment is good and is being produced in 
large quantities. But we believe we are one step ahead of the 
enemy, and we intend to increase this lead. Research is pitted 
against research, engineering against engineering, production 
against production. 

Germany “froze” her military aircraft radio designs in 1933. 
Nazi raiders in the Battle of Britain had excellent obsolete 
equipment. Germany thus had the advantages and the penalty 
of standardizing design too early. American aircraft radio 
weighs less than one-third of German equipment, for German 
“ersatz” materials are heavy and clumsy. 

Radio equipment on new Nazi planes, such as the Junkers 88 
bombers, is vastly improved. This is a medium-power trans- 
mpitter having a motor reel and fixed antenna, the remote tun- 
ing unit controlled by Selsyn-type transmitters. 

(Continued on page 300) 


Box-kite carries antenna aloft and permits sending of 
distress signals from hand-cranked, compact radio set. 
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FOREIGN TRAINEES 


Chinese students cluster about cockpit 
of Curtiss "Warhawk" as their instructor 
explains grouping of instruments. Many 
Chinese cadets already had seen combat. 





ing to the cadence of the Army’s memorable “hup-hoot— 
heet-foah!” A shrill whistle—a shout—“Dismissed!” 

Sunburned youths streak for the post exchange. 

“Please, a meelk shek!” 

“I want a choclat sundae!” 

Nothing unusual about this, except for one thing. 

These are Chinese cadets. Four months ago they were on 
the high seas. Six months ago many of them were fighting the 
Japs. Now they are in flying training for the blue-and-gold 
wings of China, the silver wings of America. 

During recent months there have been Chinese cadets in 
Arizona, Yugoslavs in Florida, British in Texas, Dutch in Mis- 
sissippi and Latin Americans from coast to coast. 

Through arrangements with Allied governments and gov- 

ke ernments-in-exile, the Army Air Forces is forging air power 

for the United Nations. Americans and their Allies in flight 

training are a preview of the flying world victory will bring. 

: _ pe ‘ It isn’t easy. It requires much tact on the part of everybody 

Army Air Forces’ training facilities are being —a give-and-take attitude that airmen particularly must pos- 
sess. Historians of World War II may well find this AAF-pat- 

terned flight training the “extra weapon” we need to defeat 

shared with our Allies to an extent that will the enemy. Who are these Allies—where did they come from, 
how well do they fly, how do they raise our sights on victory’ 

Chinese and other nationals of the United Nations undergo- 
ing flying training in America live practically the same life as 
their American classmates—same drill, same type of rooms, 
same planes, same recreation, same food. 

The Chinese cadet, like his American prototype, is a hand- 
Kg picked man. Many are graduates of the Chinese equivalent of 

our West Point and have held commissions in the Chinese 


Aine to es afternoon sun broils a formation of cadets drill- 


greatly hasten the defeat of the Axis in the air. 
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signals—in English- 


Army. They are training in America because they would 
her do one thing more than anything else in the world: 
a plane in combat against the Japs. 

They follow orders to the letter. For example, one ground 





hool instructor requested Chinese cadets to fill out a per- 
sonal history questionnaire. He produced a sample copy ol 
he form and demonstrated how to fill it out, using the name 
John Smith. The Chinese nodded, and hurried to comply. 
When the instruc had collected the papers he found that 
the visitors had all inserted the name John Smith—had merely 





} 


copied his sample exactly. 


air force is a separate branch of service. As 

ng cadets, these officers received their pre-flight and _ pri- 

flight training in China. After their school was bombed 

hree times, the Chinese government arranged for U. S. train- 

which started them from scratch. 

The Chinese government furnishes all clothing and pays the 
es of the Chinese detachment. Their training is financed 
e United States and is charged against the Lend-Lease 


oups are divided into pre-fighter and pre- 
The pre-bomber group has been given 
itional training in strategic bombing. 
The larger the formation, the better Chinese cadets like it 
s of airplanes make very pretty sight,” they exclaim. 
expression is a slant on their future, something to blot 


ne avanceda 


ber squadrons 


emories of cowering against wrecked buildings while 
erhead droned “lots of airplanes”’—all Japanese. 
Practically all of the earlier cadets now are flying and fight- 


g for China, rated as pilots and commissioned officers in the 
hinese Air Force. Their places here have been taken by new 


The greatest obstacle a Chinese cadet has to hurdle is the 

sh language. First he must learn 800 basic words, then 
a technical vocabulary of aviation terms—and slang. 
this language problem works both ways. 

‘hen an instructor and his student are coming in for a 

ling, for instance, and the student is leveling off too high, 

e instructor may say “Kai yu-ma’’—Chinese for “give ‘er the 





One night a formation of Chinese cadets were on a cross- 
untry flight from their Arizona base. Fascinated by their 
radio equipment they talked at length, plane to plane. A radio 
perator in California, hearing this strange chattering on the 
iirlanes, thought Japs were flying over. It took hurried radio 
to calm him. 





Chinese students prove excellent pilot material. Eager to get into combat, they quickly adapt themselves to U. S. training. 





The AAF makes every effort to ease the strain of teaching 
in a new language. Civilian Chinese were hired as inter 
preters. Hand signals are developed to a fine point. All loud- 
speaker orders and blackboard instructions are given in both 
English and Chinese. 

Sign language fills many a gap, and naturally. Flying in- 
structors always have used their hands to illustrate banks, 
turns, dives, climbs and stalls. They found the Chinese no 
slower than we to recognize such signals. 

Meanwhile instructors were picking up Chinese, too. “Yo 
fay” meant to the student “I have it.” when the instructor took 
the controls. “Ni fay” meant “you have it—you fly the ship.” 

To rouse attention, instructors use one word: “Nippon!” 

Flight instructors at a Texas field allowed students to use 
Chinese characters on their flight plans and data sheets, thu: 
overcoming the Chinese inability to express themselves clearly 
in English. These characters then are translated and graded. 
, (Continued on page 338 





Dutch cadets at Royal Netherlands Military Flying School at 
Jackson, Miss., under supervision of AAF Training Command. 
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INSTRUMENTS 


A complicated maze of mechanical 


devices is the modern plane's nerve system. 


Actual logs show that navigation instruments alone are 

vital to 90 per cent of all missions flown by the Army Air 

Forces. Indeed, without instruments modern aircraft would 
never get off the ground. 

Today’s speeds, distances, temperatures and movements in 
aircraft generally outrange human senses. Before a pilot starts 
any mission he must know scores of things about his airplane 
He can’t put his finger on a cylinder head to see if it’s warm 
enough. He can’t count the revolutions of his propeller. In- 
struments tell him these things and many more. 

Instruments have been devised to bridge the gaps between 
modern aircraft performances and the human senses that must 
control them. 

At the outset they were primitive. Pilots in World War I 
felt luxurious if they could add an oil temperature gauge to 
a compass, a tachometer and an altimeter. The Dayton estab- 
lishments of the Army Air Forces and its forerunners are 
largely responsible for the scores of instruments in a modern 
fighter or bomber. 

The developments began with the Engineering Division of 
the Signal Corps Aviation Section at old McCook Field. As 
airplanes and engines and radio developed, pioneer airmen 
studied the problem of safe and efficient flight. Original re- 
search was undertaken. Ideas from private manufacturers 
were welcomed, tested and applied. And as more was learned 
through instruments about each succeeding type of equipment, 
better equipment was devised and better instruments devel- 
oped to measure performance. 

The great developments have been made during the lifetime 
of men and women still working there. Engineers at Dayton 
developed the earth inductor compass, the sextant and the 
gyro compass, and applied them to aircraft. They made the 


| ee could be no air war without aircraft instruments 


AAF irstrument men are experts in their field, as is 
this specialist shown operating a magneto tester. 
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With all the precision of a watchmaker, this AAF 
technician is checking an instrument's inner gear. 


first completely blind instrument landings. They were the first 
to fly without touching hands to the controls—automatic flighf 
that included landings and take-offs. They have been indie 
rectly responsible for development of the most carefully 
guarded instrument of this war, the precision bombsight. - 7 

Instruments of today’s combat plane fall into four categories# 
(1) flight instruments, (2) navigation instruments, (3) enging 
instruments, and (4) training instruments. 

Principal among the flight instruments are the air speed ing 
dicator, the rate of climb indicator, the turn and bank indi 
cator, the flight indicator (artificial horizon) and the diree 
tional gyro. These tell the pilot the position of his airplang 
with relation to its own axes, the speed at which it is moving 
through the air, how fast it is climbing. They supplement thé 
pilot’s own eyes, fallible at modern speeds and distances. 

The automatic pilot, sometimes included in this group, co 
ordinates the plane’s flight with data furnished by other im 
struments. It has sometimes been called a luxury: It allows 
the pilot and co-pilot to rest! Yet without that rest during the 
long interval between take-off and target on missions of hum 
dreds of miles, pilots and co-pilots would be able to fly only 
two missions a week. Without the automatic pilot we would 
simply not have enough men to carry our part of the roun® 
the-clock bombing of Hitler’s Fortress Europe. 

Research resulted recently in one further step to relieve the 
human pilot. It is now possible for him to select a magnetié 
bearing or a radio compass heading trained on some radio st# 
tion either ahead of or behind the airplane. 

The extraordinary strains of wartime operations emphasiaé 
the engine group of instruments. At extreme long range ouf 
bombers are carrying loads that would surprise their designem® 

Instruments must tell the engine’s story from moment # 
moment, as it speeds up to avoid bad weather or as it slows 
down to keep its rendezvous on schedule time—and, most crit 
cal of all, when the bulk of the load—its bombs—is suddenly 
discharged over the target. Some of the instruments used ale 
cylinder head temperature gauges, oil gauges, coolant gauge 
and pressure gauges for vacuum, fuel and manifold; tacit 
meters, fuel mixture indicators and exhaust gas analyzers. @ 

Materiel Command at Wright Field is now meeting anothié 

(Continued on page 345) 
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EYES UPSTAIRS! 


On many fighting fronts of the world, our tank. 


destroyers often count on the Piper L-4 “Grass- 
hopper” to help spot enemy tanks. Serving as 
the “Eyes Upstairs,” the Piper L-4 flashes instruc- 
tions by radio to the tank destroyers, directing 
their courses and fire. 

The plane’s ability to fly low, land quickly 
almost anywhere and hide easily enables it to 


FREE BOOKLET ON HOW TO FLY. Send today for your copy 
of ““You, Too, Can Fly!” If you also want the full-color Piper 
catalog, enclose 10c in stamps or coin for postage-handling. 
Piper Aircraft Corporation, Dept. PA103, Lock Haven, Penna. 


16mm. SOUND FILM—“The Construction of a Light Airplane.” 
For distribution points write: Supervisor, Audio-Visual Aids, 
Extension Services, Penna. State College, State College, Penna. 
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play an important part also in the Artillery, 
Cavalry and Infantry. It acts as a scout, directs 
troop movements, transports officer personnel and 
delivers messages. 

The advantages of the Piper L-4 in wartime 
will prove invaluable also in peacetime. Then, in 
your smart, new Piper Cub you'll hop around the 
country on vacation and business 
trips with the greatest of ease, 
pleasure, safety and economy. 


PIPER 24 


Points the Way to Wings for All Americans 
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DESIGN CHECK CHART, ECLIPSE TYPE P-2 GENERATOR 


Application 
| For application as an electrical power supply source to aviation 
engines incorporating a 3 to 1 generator drive ratio and with provi- 
sions for air blast cooling 
For application as an electrical power supply source to auxiliary 
engines incorpor gaé6é ) RPM generator drive speed. No provi- 
sions for air blast coolit 


necessary. 


Performance 


applications with provisions for blast cooling, 


For main en 
continuous full i 1 O amperes, 28.5 volts, at 5,000 to 10,0CO 
RPM. Permissible intermittent overload 300 amperes, 28.5 volts. 

For main engine applications wherein aircraft is operating at low 
cruising speeds, generator will provide three-quarters output or 
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150 amperes, 28.5 volts at 4,400 RPM. 


For auxiliary engine application without pto- 
visions for blast cooling, continuous full load rat- 
ing 200 amperes, 28.5 volts at 6,000 RPM. 


Design 


Designed for increased strength, generator in- 
corporates a steel mounting head and a floating 
type flexible torque drive shaft which absorbs 
engine torsional vibration and compensates for any 
slight possible drive misalignment. 


On main engine applications, air blast cooling, 
internal cooling fan and hollow armature shaft 
assure full load at minimum temperatures. For 
auxiliary engine application, internal fan provides 

uate cooling. 


Improved generator terminal design, with brush 
rigging freely accessible for brush replacement and 
adjustment of spring tension, plus improved brush 
material for high altitude operation, assure de- 


pendable operation and long service life. 


F brush positions requiring no a 
plus inclusion of interpoles and compensating w 
ings permit improved commutation and increased 





overall generator efficiency. 


vA ompactly designed, weight only 36.6 lbs. ,over- 


all dimensions are 1254” long by 6” in diameter. 





TRADE MARK OF BENDIX AVIATION CORPORATION 
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DESIGN CHECK CHART, ECLIPSE TYPE 1042 CARBON PILE VOLTAGE REGULATOR 


Application 
; vy For application to 24-volt aircraft electrical 
$ 


ystems to regulate the voltage of single or parallel 
operated engine driven D.C. generators to a con- 
stant and predetermined value at varying speeds and 
k load requirements. 
r in- 
iting Performance 
— Regulates voltage of generators in 24-volt 
systems within plus or minus 2% of setting, where 
maximum power dissipation does not exceed 100 
watts under blast cooling operation, or 75 watts 
without blast cooling. 


i Adjustable to maintain between 26 to 30 volts 
Over a resistance range of .7 to 55 ohms. In paral- 
lel systems regulator will divide full load current 
within plus or minus 5%. 


” 
Automatically controls generator field current 
by continuously varying resistance of field. 


~ Pressure, controlled by a solenoid coil con- 
nected across output, is exerted on a stack of 
carbon discs, thereby varying carbon pile resis- 


dé Aviation Accessories 


ke Teterboro, New Jersey 


tance, and providing even, continuous regulation without lag or 
fluctuation. 


Produces a minimum of radio interference due to absence of 
regulator contacts of the vibrating type. 


" Designed for plug-in connection to standard base, facilitating 
installation and removal. To compensate for voltage line drop and 
facilitate paralleling generators, a rheostat is provided for adjust- 
ment purposes. 


Compensating windings insure equal division of load to each 
generator in parallel operated systems. Finned regulator housing pro- 
vides for rapid heat dissipation. 


“ Compact and weighing only two point six (2.6) pounds, the 
overall dimensions are 4%” long, 41%” wide and 37” high. 
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AMERICA’S UNIVERSITY 
OF AVIATION 


Since July 1, 1939, Spartan School 
(Div. of Spartan Aircraft Co.) has been 
training aviation cadets for the U.S. 
Army Air Forces. This is in addition 
and completely separate to the School's 
extensive civil aviation training pro- 
gram which continues to furnish hun- 
dreds of technicians for the aviation 
industry, and for a fighting America. 
Spartan School and the Spartan Col- 
lege of Aeronautical Engineering (Div. 
of Spartan School) form America’s 
outstanding University of Aviation. 
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A LL THE WORLD salutes you .. . United States Army 
Air Forces . . . and freedom-loving people everywhere pay homage 
to your triumphant accomplishments. 

Across the length and breadth of America . . . in thousands of 
plants and factories . . . the aviation industry is concentrated on 
keeping you supplied with the vital implements of war. As a mem- 
ber of this important industry, SPARTAN is pledged to 100% 
war production until victory is attained. 

After victory, our war-time developments and greatly increased 
manufacturing facilities will be dove-tailed with over 15 years of 
experience to produce the finest commercial aircraft ever to carry 


the SPARTAN name. 
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TULSA, OKLAHOMA 


CONTRACTOR TA THE WS ARMY AND U S NAVY cme) BUILDERS OF FINE AIRCRAFT SINCE 1978 
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FLYING 









Air Bases—Everywhere 
(Continued from page 187) 












Army Air Force Service Group, which 
operates what is called a service center. 
Each such center furnishes third echelon 
maintenance, supply, reclamation and sal- 
vage for two combat groups. The com- 
bat groups may be dispersed on “satellite” 
fields many miles apart—admittedly the 
world’s busiest, most vital suburbs. 

The Service Group must see to it that 
all air supplies, spare parts, aviation gas, 
oil and bombs are delivered to a combat 
squadron at its airport. To accomplish 
this “sidewalk delivery,” the Service 
Group is highly organized. Its units are 
the Station Complement or housekeeping 
establishment, in the field. 

More than a nerve center is Headquar- 
ters and Headquarters Squadron whose 
functions include Medicine, Chemical 
supply, finance, quartermaster, instru- 
ment landing and photography. 

Two service squadrons operate the Air 
Force engineering section and technical 
supply, taking care of third echelon main- 
tenance and supply for combat groups. 

Two quartermaster truck companies 
furnish motor transport for both combat 
and service groups. Two ordnance com- 
panies provide “garage” maintenance 
without the glitter and gadgets of Amer- 
ica’s super-service stations. 

It falls to the lot of QM personnel to 
procure, store and issue quartermaster 
supplies to all units. 

Combat units, in a theater of opera- 
tions, often must move on instant notice. 
Propellers and some maintenance equip- 
ment will necessarily have to move by 
air. Ground mechanics also must go 
along to continue supply and mainte- 
nance of combat planes and crews. 

Service group and combat group per- 
sonnel have to match wits with the en- 
emy, the land and climate of strange 
places. Making what they need with 
what they can find, these men can not 
go to the corner hardware store or the 
nearest warehouse and be served. They 
pioneer in ways their practical grand- 
fathers never did and many an ingenious 
device has been developed from a piece 
of wire or fragment of scrap metal. 

Combat squadrons might be on indi- 
vidual airdromes, or operate as entire 
groups from one airdrome. Units are 
|} self-supporting up to a certain point. 
§ They service aircraft and aeronautical 
equipment, make preflight and daily in- 
spections, minor repairs, adjustments and 
replacements. All of their tools and equip- 
ment must be airborne. This the Army 
calls first echelon maintenance. 

Second echelon maintenance involves 
the servicing of planes and aircraft equip- 
ment through periodic “safety first” in- 
spections, and whatever repairs can be 
made by hand tools and such mobile 
equipment as had been issued the or- 
ganization. 

The Air Force Service Group is respon- 
sible for third echelon maintenance and 
supply, using mobile machinery and 
other equipment heavy enough to require 
surface transport. 

The Air Force Depot Group, to go a 























































step further, handles fourth echelon 
maintenance—all operations necessary to 
make damaged aircraft completely opera- 
tional, plus periodic major overhauls of 
engines, unit assemblies, accessories, aux- 
iliary equipment. 

Thus it may be seen that all the ad- 
vantages of the fixed base have disap- 
peared. Every unit must operate under 
field conditions, often yielding interesting 
surprises: 

An Allied advance unit which had been 
on Rommel’s heels for two months with- 
out rest found a burlap bag among cap- 
tured Italian supplies. In it were $650 
worth of Italian lira. Armed with this, 
the unit’s commander sent out his men 
who scoured the countryside and bought 
up turkeys, pigs, chickens, eggs, not to 
mention 150 gallons of red wine. As sim- 
ply as this, captured money had eased the 
United Nations’ supply load. Immediately 
after the feast, Italian lira appeared to 
lose its potency—but Allied troops had 
dined well before the market broke. 

Captured enemy equipment is a true 
source of Allied supply. 

Somewhere along the zone of advance 
during the Rommel chase, an Air Force 
jeep in an advanced unit broke down. A 
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spring was badly needed but there were 
no spares. French troops were near at 
hand, however. An American soldier be- 
gan to poke around in a French “attelier” 
—an advanced mobile machine shop. The 
French, who waste nothing, found an old 
piece of iron in a wadi—a piece of junk 
ready for the scrap heap. The two forces 
beat this piece of iron into a first-class 
spring and installed it. Saved from the 
graveyard, the jeep lasted many months 
more. 

Spare tires worth several million dol- 
lars were captured from the Axis during 
one push just south of Tripoli. While 
not adaptable to Allied planes because of 
a variance in sizes, they will prove in- 
valuable as replacement parts for the up- 
keep of captured aircraft. 

Continued effectiveness of an air force 
is limited oy its supply organization. An 
airplane without bombs, ammunition or 
gas is useless. Moreover, the modern air- 
plane carries equipment so intricate that 
it will become unserviceable without re- 
placement parts or equipment at the right 
place at the right time. 

_While it is possible to move aircraft 
over great distances on short notice, ad- 
vance planning in supply and repair is a 
first essential. Obviously, supply of main- 
tenance material is much less mobile than 
the airplanes supported, and their move- 
ment by air is the exception rather than 

(Continued on page 208) 


























“The DNB report says only three of you were killed 
today—the rest of you will have to go to Hell.” 
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Lyon Bar Rack No. 28-36 
Each section is 36” wide, 
20.3/4"deep, 79-5/16" high. 
Arms on each side of up- 
rights adjustable on 3" cen- 
ters with spacing as close as 
9” between arms. First and 
additional section as shown 


(42 arms) $58.25. 
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IMMEDIATE DELIVERY 
On LYON Adjustable Wood Shelving and Shoprobes 


Lyon Wood Shelving 


Strong, hardwood 
shelving adjustable 
every 3” vertically 
and horizontally by 
hand—no tools nec- 
essary. Complete as- 
sembly requiresonly 
one tool —a screw- 
driver! Quickly set 
up by inexperienced 
help. Easy to take 
down and re-erect in 
a new location. Open 
and closed types. 


Lyon Shoprobe 


Safe, convenient 
mobile storage for 
workers’ clothing. 
Takes up less floor 
space per person 
than the area cover- 
ed by a man’s hat! 
Especially suited to 
industries where 
personnel fluctu- 
ates and compact, 
low cost clothes 
storage is a prime 
requirement. 


CAN BE DELIVERED ON SATISFACTORY 
PRIORITY FOR INDUSTRIAL USE 
These LYON Time-Saving Production Units 


Style “RB” Material Handling 
Lyon Bench Legs Container No. 445F11 


Lyon Work Bench No. 5100 
With Half Depth Shelf, Back Stop and 
Two End Stops. 60” long, 28” deep. 
$17.55. Drawer 12" wide, 16’ deep, 
4" high. $2.95 extra. 


28" x 32%" 
$2.95 


] as ; Style “L” Material “ge 
|» ae or small pow Handling Container ote neste 
, em : le wud No. 410F 16 Container No 425F11 


11" x22” x6"—16 gauge 11-13/16" x 22" x 7-3/8" 


Steel. $0.95 


Plants now avail- 
able. 


No. 2401-11 10” x 20” x 8’"—16 gauge Steel 
$1.55 


Style “H” 
Materiai Handling 
Container No.421F14 





12”x 18” x6"—18 gauge 
— 18 gauge Steel. $1.75 Steel. $1.60 


METAL PRODUCTS, INCORPORATED 


' 
General Office: 1068 Madison Ave., Aurora, Illinois i 


Branches and Distributors in All Principal Cities 




















World War |! 


AIR SPEEDS LESS THAN 


PLEXIGLAS 


...and modern plane PERFORMANCE 


O the pilots of 1918 Jennys and 
Spads, a speed of 200 miles per 
hour was unthinkable. Men couldn’t 
possibly breathe in such fast and 
freezing slipstreams, let alone pilot 
a plane or aim a gun. 
But they didn’t foresee PLEXIGLAS. 


Today this crystal-clear plastic — 





300 »m.P.H. 


World War Il | ra 


AIR SPEEDS BETTER THAN 


formed into streamlined bomber 
noses, tail assemblies, gun turrets 
and cockpit canopies—protects the 
crew on every type of Army and 
Navy airplane. 

Even in the extremely low tem- 
peratures of the sub-stratosphere 
PLEXIGLAS is strong and shatterproof. 


150 om. P.H. 


It is permanently transparent and 
will not discolor or warp in service. 
PLEXIGLAS is as clear as optical glass 
yet only half as heavy. 

Recognized as “aviation’s standard 
transparent plastic,” PLexictas will 
also contribute to the comfort, safety, 
visibility and performance of your 
peacetime plane tomorrow. 


Only Rohm & Haas make PLEXIGLAS 


PLEXIGLAS is the trade-mark, Reg. U.S. Pat. Off, 


for the acrylic resin thermoplastic sheets manufactured 


by the Rohm & Haas Company. 











ROHM & 


* - 
Manufacturers of Chemicals including Plastics 





WESHINGTON SOL AIRE, 


Synthetic Insecticides 


HAAS COMPANY # 


PHILADELPHIA, P 


Fungicides Enzymes 


Chemicals for the Leather, Textile and other industries 





























All over America, the hundreds of civilian- 
owned and operated schools that make up the 
War Training Service are giving thousands of 
potential military pilots their first flight training. 
They are doing it quickly, economically, safely 
+. playing a vital part in building muscles for 
Uncle Sam’s air arm. 

The War Training Service is doing its magnifi- 
cent job with the same small ships that made up 
the country’s pre-war fleet, making no call on the 
country’s vital warplane production, These WTS 





planes, many powered by Franklin aircooled 
engines, are serving better under this intensive 
training grind than their manufacturers could ever 
have foreseen. Aircooled Motors Corporation is 
now making new and larger Franklin warplane 
engines, but it is proud that its peacetime power 
plants are also serving their country so dependably 
and economically in the ranks of the War Training 
Service. 


AIRCOOLED MOTORS CORPORATION, SYRACUSE, N. ¥ 
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e ippiectalton of the new 


star recently 
added to our Army-Navy ''E" award, we men and 
women of Aerco pledge still greater production records. 
Toward this we are working ‘round the clock . . . turning 
out precision sub-assemblies with a minimum of re- 
jections’. .. holding down absenteeism and in every 
possible way contributing to greater output of equip- 
ment for the Army Air Forces! 


HO tee @ t Et 


grail Wheel Assembly Retracting Tail Wheel 
for Army Trainer for Dive Bomber 


Bomb Door : #54 4 ‘ af 
Control Mechanis : . 


4] 
dk? ye: 
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«+ { a a 
: Rudder Pedal 
for Army Trainer 
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(Continued from page 203) 
the rule by reason of the fact that trans- 
ports are limited in all areas. 

A “typical” AAF base in the United 
States is as large, as well supplied and al- 
most as settled as a Midwest county-seat 
town. Like a busy civilian center, it has its 
fire department, chapels, business section, 
warehouse district and one or more resi- 
dence zones. 

To train personnel, test tactics and 
streamline its expansion program, the 
AAF has long had these great efficient 
communities at home. Domestic air bases, 
as any American may observe through 
the gates, include a landing field, bar- 
racks, mess halls, hangars, shops, hos- 
pitals and all other tools of our compli- 
cated war machine. Supplies arrive by 
standard transportation, usually on fixed 
schedules. Food, clothing and airplane 
parts require but a letter or telephone 
call, Laundry is taken for granted. Often 
a friendly town is at the other end of the 
bus line. 

Weather alone 
training operations. 

Thanks to this continuous performance, 
a permanent organization can “house- 
keep” at an air base. The Air Forces call 
it the Station Complement, which in- 
cludes these units: 

1. Base Headquarters and Air Base 
Squadron, with about 50 officers and 300 
enlisted men, performs administrative 
services and operation at bases of more 
than 2,000 personnel. 

2. Band provides music for drills, in- 
spections and soldier entertainment. 

3. Guard Squadron is the base police 
force. 

4. The Aviation Squadron builds roads, 
digs ditches, does other laborers’ jobs. 

5. Aviation detachments of other Army 
branches provide trained specialists in 
certain duties. Chemical Storage receives, 
stores and issues chemical supplies. Ord- 
nance handles bombs, weapons and am- 
munition, helps maintain motor vehicles. 
Signal Service operates and maintains the 
base telephone system. 

Quartermaster personnel receive, store 
and issue QM supplies, transport quar- 
termaster equipment, other items as 
needed. Quartermaster Transportation 
operates vehicles assigned to the base. 
Finance pays military and civilian per- 
sonnel. 

6. Sub-depot provides third echelon 
maintenance of aircraft, which means re- 
pairs requiring mobile machinery and 
equipment too bulky for normal air trans- 
port. 

7. Communications men operate ground 
point-to-point radio, ground-air radio and 
airdrome control radio—the air base’s 
link with the world. 

8. Weather Detachment personnel pro- 
vide data vital to flight. 

Consider, now, the problem of moving 
into an active war zone and establishing 
these same installations, not once but 
hundreds of times, as part of task forces. 
All personnel, supplies and equipment 
must go by boat or by air to present thea- 
ters. The enemy is a constant threat from 
the moment of departure. Needed land- 
ing facilities will probably have to be 
built or brought in. 


can interrupt daily 
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Roads, rail lines, air bases, runways— 
everything must be built. The people may 
be hostile or just “fail to cooperate.” Con- 
stant attack by the enemy may be ex- 
pected. Weather freaks, undreamed of in 
Ohio or Minnesota, may be expected to 
take a toll of personnel and equipment. 

The air base, as we know it in the 
United States, is found only in areas well 
removed from a combat zone. In active 
theaters, however, dispersed landing 
fields are employed. They may have one 
or more landing strips, depending upon 
time, terrain, weather conditions and the 
extent of enemy air activity. Construc- 
tion, maintenance and camouflage of 
these fields is the job of aviation engi- 
neers. 

Building our vast chain of military air- 
dromes at home and abroad has added a 
historic chapter to American engineering. 
The chapter is not finished. Its most col- 
orful pages are being written by air en- 
gineers today in tropical jungles and 
polar wastes. 

Modern war has changed the very land 
from which planes take wings. Bombers 
that weigh as much as a railroad locomo- 
tive—and land at speeds faster than 
streamliners—need wide, long and tough 
runways if they are to remain intact for 
combat. Design of airdromes must keep 
pace with all other air progress. Today’s 
airdrome combines the traffic load of a 
great rail terminal with a city’s industrial 
shops and housing. 

Airdromes are only half the engineers’ 
program. Great modern aircraft plants, 
Government-owned, dot the country. 
Modification centers make last-minute 
changes and install special equipment in 
new aircraft. Custom tailors of war- 
planes, these modification centers free as- 
sembly lines for mass production of 
standard models. Most of them are air 
engineers’ projects. 

Speed of construction has paced air- 
craft development without sacrificing fly- 
ing safety. Design and construction stand- 
ards are unequalled by any other nation. 
Airfields must take maximum traffic, 
heavy loads and dangerous cargoes—all 
the gruelling punishment of military 
aviation which can afford no time-out for 
repairs or upkeep. Student flying and 
operational training in the United States, 
world-wide transport abroad, demand 
continuous ground facilities, 

The typical flying school or fighter air- 
drome has paved runways 150 feet wide 
and a mile long, laid out in the directions 
of all prevailing winds and designed to 
carry planes weighing up to 15 tons. Air- 
dromes for bombardment planes are pro- 
vided with runways up to 7,000 feet long 
designed for 60-ton loads. Greater lengths 
are provided at inland fields where the 
altitude makes necessary higher take-off 
and landing speeds. Aircraft which re- 
quire a runway 6,000 feet long on Long 
Island must have an 8,600-foot runway at 
Denver, a mile above sea-level. Special 
runways for instrument landings may be 
1,000 feet wide and two miles long. 

The immediate vicinity of an airport 
must Be cleared of trees, buildings and 
other obstacles which might cause acci- 
dents. All the air approaches to a field 
are plotted on maps and the obstructions 
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cleared above a flying angle out to a dis- 
tance of at least two miles. 

Servicing equipment has been built on 
a comparable scale. Lighting permits 
operations by night. Fuel storage and 
delivery systems can store a whole train- 
load of gasoline at one time. Acres of 
paved parking space have been built to 
accommodate the aircraft at each station 
and repair depot. These shops can house 
the biggest planes in use. 

Innumerable special requirements dog 
the air engineer. Technicians and their 
works are everywhere. Mechanics must 
have facilities to repair fuselages, engines, 
guns, bombs, parachutes. Experts require 
delicate equipment. Radio operators 
weather men and flight surgeons demand 
tools and laboratories. All have to be 
housed, fed, clothed and given the means 
for recreation if they are to perform with 
peak efficiency. All these facilities are 
part of the modern military airdrome. 

War requires speed. These field air- 
dromes, reduced to bare essentials, can be 
built in a hurry. But the skeleton of even 
the remotest airdrome is complicated en- 
gineering. Vast areas must be leveled and 
drained. Runways to support the huge 
wheel loads of military aircraft must be 
built. Gasoline storage tanks and pipe 
lines are required. Enormous quantities 
of ammunition and bombs must be stored 
and sheltered. Hundreds of men must be 
housed, fed and watered regularly and 
without delay. The aviation engineer 
needs the sense of urgency to accomplish 
in days or weeks the months-long work of 
peacetime. 

Pacing AAF expansion, new types of 
engineering units have joined the stand- 
ard construction battalion: 

Camouflage experts match enemy wits 
on the spot. Headquarters companies de- 
sign special installations to fit tactics. 
Topographic companies revise navigation 
charts, make approach and target charts 
for bomber crews. Newest specialty is 
the airborne battalion, whose portable 
equipment fits transport planes or gliders. 

News of the year to every officer who 
must struggle with the world-wide prob 
lem of supplying our air bases on every 
continent is the “single chain” of supply 
now being established between the AAF 
and Allied air arms. 

The AAF has begun to undertake re 
sponsibility for supply of maintenance 
parts for all “common usage” Americat § 
built planes and aircraft equipment oper 
ated overseas by Allied Air Forces in all 
theaters where an Air Service Command 
has been established. 

Advantages of this streamlined supply 
system are obvious to anyone who has 
had to fight red tape as well as an enemy. 
Allied airmen will know the blessings of 
one supply channel for all overseas ship 
ments from the U.S. Result: less paper 
work, fewer headaches. Besides eliminat- 
ing lost emotion and waste effort, Allied 
supply officers will have quicker access {0 
much-needed parts and too, the AAF will 
be able to maintain complete records on 
all American-built aircraft. 

These, then, are the men who establish 
and run the air base overseas. Thei 
work is the source and sustenance of all 
flight. END 
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If the war should end tomorrow... 


+e RECEPTOR, with a wealth of experience encompassing the entire 
history of radia, would be ready to convert its greatly expanded 
facilities to the construction and installation of Ground-to-Air Naviga- 
tion, Communications and Airport Traffic Control Equipment for 
civilian use. 


9 CY CIO Now devoted to the war effort, these engineering and production 
? facilities that built the first commercial ultra-high-frequency airport 
control units, which were installed at Washington National Airport for 
the Civil Aeronautics Administration, will be in a position to provide 
all advanced types of airport radio equipment—for municipal and 

private fields—under a single contract, if desired. 


Today, RADIO RECEPTOR installations assure increased safety and 
efficiency in airports throughout the world. We'll be glad to send a copy 
of our revised booklet, “HIGHWAYS OF THE AIR”, now in preparation. 


Please write on your business stationery to our Executive Offices, 
251 West 19th Street, New York 11, N. Y. - 


y Awarded for Meritorious : ea ‘ 
Service on the Production Front ' P 


SINCE ee IN RADIO AN ELECTRONICS 








210 











FLYING October, 1943 





Today e e e Serving Democracy in three vital war activities — 


(TG-6) Training glider pilots for invasion of the Axis 
strongholds . . . (L-2) As the Eyes and Aim of the Artillery, 


making every shell count . . . (Commercial models) 


Creating new Pilots under the War Training Service and 
carrying Civil Air Patrol Pilots on heroic though unpubli- 


cized defense missions. 


Tomonrr0ew e e e Ready to serve Democracy’s post-war flying 


public with the same high ideals of safety, economy, and 
dependability that have always characterized Taylorcrafi 


airplanes, in Peace or in War. 


TAYLORCRAFT AVIATION CORPORATION 


ALtCeeece, @810 
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LOCKHEED 
P-38 LIGHTNING. 


is equipped with 
WITTEK AVIATION 
HOSE CLAMPS 


BU Y MORE 
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Flying faster, higher and farther than any enemy 
fighter ... taking punishment, yet still delivering the 
goods—the Lockheed P-38 Lightning is equipped with 
Wittek Aviation Hose Clamps. Today, as in the past, 
Wittek Aviation Hose Clamps, known as the standard 
of the industry, are being used by the nation’s leading 
military aircraft and engine builders. Wittek Manufac- 


turing Co., 4305-15 West 24th Place, Chicago 23, III. 
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TAKE AWAY AIRPOWER! 


ay airpower, and the job of winning the war 

becomes terrifying in its immensity. Our strategy of 

fluidity, surprise, and preparatory softening would stag- 

nate to one of position with military advances measured 

in feet instead of hundreds of miles. Everywhere on the 

globe, footholds in enemy territory would be gained only 
at calamitous loss of life. 

Is it any wonder that America’s eyes are turned sky- 
ward? Isn’t it natural for us to depend on aviation to 
bring an earlier end to the war, and to assure the con- 
tinuance of peace by making neighborliness the keynote 
of worldwide diplomacy? Airpower, a faint shadow over 


the world in 1918 has become the very substance of our 


- -FLEETWINGS + 


hope today. It is the part of Fleetwings to vitalize that 


hope with its contribution of planes and plane parts. 


Fleetwings-made wings, fins, stabilizers, ailerons, flaps, 
and hydraulic valves for America’s fastest and best air- 
craft flow from the production lines in a floodtide ... 
every part a promise of a better future—each piece an omen 
of our nation’s permanent airmindedness. Fleetwings, like 
all industry, is in it for victory, but Fleetwings is in it 


too—for a sound and continuing peace. 
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pioneers with parts 


and hydraulic 
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The BT-12, all-welded basic trainer built for 
the U. S. Army Air Forces. 


WELDING SCHOOL GOES MODERN Because the 
old apprentice method of teaching welding was 
too slow for wartime production speed-up, 
Fleetwings’ welding school has streamlined its 
course and is turning out first class welders in 
double-quick time. The whole subject of weld- 
ing is taught thoroughly. Instructors insist that 
each worker understand the theory and princi- 
ples of welding before doing any practical work. 
And, as a part of the training, students follow a 
regular welder through his routine work— 
learning first hand how welds should be made. 


NEW IDEAS DEPARTMENT When the rivet sorting 
problem became acute at Fleetwings, the 
Special Tool Development Department came to 
the rescue with a sorting device guaranteed to 
save man hours aplenty. It’s nothing but a 
turning barrel screen on the order of those used 
in collieries for grading coal. With it, one 
operator can match the turnout of twelve work- 
ers using the old hand sorting system. 


HYDRAULIC VALVE DIVISION Fleetwings pio- 
neered in the aviation valve industry for its own 
ships and is still pioneering in production 
methods and shortcuts. As war work multiplies, 
Fleetwings’ hydraulic valve division follows 
through with greater precision and finer crafts- 
manship. Watch for the announcement of a new 
group of slide selector valves. 


THE ARROW, Fleetwings’ monthly magazine, will 
help you to keep informed. In its pages are 
described the new pro- 
duction methods, short- 
cuts, and news of interest 
to men and women in 
the aircraft industry. If 
you'd like to receive a copy 
each month, write us on 
your company stationery. 
Send your request to ““*THE 
ARROW .”’Fleetwings.Inc., 





—FLEETWINGS-> 


Division of Kaiser Cargo, Inc. 


PENNSYLVANIA 
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Aviation Medicine 
(Continued from page 161) 





point where an unstable person may 
cause the defeat of the unit. 

“Screening” applicants for flying train- 
ing is a weapon beyond price. Lives and 
material and money are being saved by 
classifying a man before he ever gets into 
the air. Because of wartime secrecy lay- 
men sometimes fail to realize how much 
knowledge has accumulated. Actually, 
aviation medicine not only can judge 
whether a man should fly: It can predict 
whether the applicant should be trained 
as a pilot, a bombardier or a navigator. 

The angry father who writes his Con- 





gressman to insist that his son be given 
a chance to fly—despite a “screening” test 
that says “no”—may be causing the son’s 
death and hindering the war. 

There is another reason why flight sur- 
geons must be exceptional doctors. Their 
highly-trained charges are individually 
responsible for expensive equipment. Air- 
men live more extensively while on com- 
bat duty than other soldiers. The 
stresses to which flying personnel are 
subjected—anoxemia, bends, centrifugal 
forces and long continued operations— 
bring out serious reactions that might 
never appear in less highly-keyed indi- 
viduals. This requires more than average 
skill in diagnosis. 

For the flight surgeon, diagnostic abil- 
ity also involves tactics 

Because this is a mobile war, the AAF 
soon discovered that the evacuation hos- 
pital of World War I would not do. A 
large evacuation hospital is immobile and 
vulnerable. 

The Army Air Forces therefore con- 
verted giant cargo planes into flying am- 
bulances, equipped and staffed to carry 
the sick and wounded to hospitals back 
home. Our pilots flew cargoes into the 
combat zones—and then loaded human 
cargo into the same ships on the return 
trip. 

Air evacuation se#ves to maintain high 
morale among our fighting men. They 
know they are never more than a few 
hours from America’s most skilled phy- 
sicians. Aboard each of these airplane 
ambulances there is either a flight sur- 
geon or an Army nurse and one non- 
commissioned officer of the Medical De- 
partment. They provide detailed medical 
attention, even administering blood 
plasma and oxygen. 

In New Guinea, evacuation by foot or 
on pack animals over the Owen Stanley 
Mountains from the fighting front to the 
field hospitals is a three-week journey. 
Air evacuation takes less than one hour. 
All casualties in this area have been 
evacuated by air. From the Indo-China 
front a critically injured soldier was 
evacuated by air in eight days to an 
Army hospital in the United States. The 
same trip by land and sea would have 
taken approximately three months under 
present conditions. 

The AAF has evacuated 18,000 sick and 
wounded men—Americans, British and 
French—from the African theater alone. 











Air Evacuation nurses—all volunteers 
and graduates of the Army’s School for 
Air Evacuation Nurses at Bowman Field, 
Ky.—cross burning African wastes, the 
wide Pacific, to bring out wounded men 
in flying hospitals. Transport planes of 
the Army Air Forces can be converted 
in a matter of minutes. 

Litters can be quickly snapped into 
place by means of stanchions or web 
straps—three tiers of them, on both sides 
of the ship. An ambulance chest, stand- 
ard equipment on every ship, provides 
necessary medical supplies needed dur- 
ing flight for care of casualties. Special 
apparatus for administering oxygen is in 
its place, ready for instant use. Big troop 
carrier planes can carry amazingly large 
numbers of casualties. 

Effects of high altitudes on a patient's 
condition have to be taken into account. 
For instance, certain medicine dosages 
have to be increased, others sharply re- 
duced. 

Air evacuation personnel must know 
about such rare tropical maladies as 
dengue fever, yaws, filariasis; must study 
aero-medical physiology, aero-medical 
nursing, classification for air evacuation, 
air ambulance loading, crash procedure, 
Arctic hygiene. 

Casualties to be air-evacuated are se- 
lected by a flight surgeon who classifies 
them as to priority of evacuation. A grad- 
uate of the School of Aviation Medicine 
at Randolph Field, Tex., he must know 
which type of case can be sent to the hos- 
pital by plane, which cannot. Air evacua- 
tion of certain types of casualties would 
be fatal. The flight surgeon must decide. 

When the big hospital planes come 
down for refueling stops, the flight sur- 
geon makes regular “hospital rounds” of 
the planes composing the flight, checks 
the condition of each patient, prescribes 
necessary treatment for the next leg of 
the trip. 

Air evacuation has two primary func- 
tions. First is to improve the combat ef- 
ficiency of the armed forces by rapidly 
relieving combat units of their non-effec- 
tives. Second is to reduce the number of 
evacuation and hospitalization units re- 
quired for a theatre by air transport of 
convalescents to interior zones. 

Army authorities declare that in less 
than 48 hours, 21 transport planes can 
carry 500 casualties a distance of 4,000 
miles away from a combat zone. 

To hospitalize the same number of pa- 
tients without air evacuation would re- 
quire several trainloads of equipment, 
plus tons of supplies each week for care 
of patients and maintenance of medical 
personnel. 

Air evacuation is the fastest and safest 
method of evacuating wounded from com- 
bat zones, provided air superiority is 
maintained. 

One Troop Carrier group was citéd by 
Secretary of War Henry L. Stimson for 
“outstanding performance of duty” 

(Continued on page 218) 
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Aliso Training 


Civilian Pilots 


Anderson Air Activities could be classi- 
fied as "100% on war work,” yet at least 
two angles are primarily civilian. 


To both men and women not in the 
military forces, Anderson Air Activities 
offers a wartime entry into an industry 
that is expanding to the height and 
breadth of the sky! Although Anderson 
instructors are training men under con- 
tract for the U. S. Army Air Corps it has 
proved possible to enroll a limited num- 
ber of civilians in our Milwaukee School. 

Women pilots can play an important part in the 
Air War. As Anderson-trained pilots they can serve 
the Ferry Command in delivering planes, carrying 
supplies and messages. 

Men who are too old for combat flying or the draft, 
but who otherwise qualify, can receive Anderson 
flight training that will fit them for positions as in- 
structors. 

Men and women who feel themselves suited for 
such positions with Anderson training are invited to 
write me about their abilities and aspirations. 


# 





Address Correspondence to ANDERSON AIR ACTIVITIES, Chester Field, McBride, 
Mo. Home Base: General Mitchell Field, Cudahy, Wisc. 
Branches at Fond du Lac and Antigo, Wisc. 


S. ARMY AIR FORCES 








THEY’RE WRITING 


ARMY’S B-26 MARAUDER 


HEADLINES 


WITH A 


Y MARTIN MARAUDER 
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31LL. You know them. Alex, 
who used to bring your groceries 

Joe... Steve... Ed and Bill, who used 
to go with little Sally Miller. Likeable, 
juick-to-laugh young Americans. Give 
them the best aerial schooling in the 
world, put them in a rocket-fast, Martin 
B-26 Marauder, 


fightin’ team that wins! 


and they're a flyin’, 


There’s a reason for this, of course. Air- 
craft are highly complicated mechanical 
devices . . . and these boys were fitting 


NAVY'S MARTIN TRANSPORT 


together gadgets, tinkering with tools, 
racing old jalopies, when their adver- 
“heil’”’ and 
“banzai.’”’ They’ve got the feel of speed, 
the mechanical know-how that makes 
natural pilots, gunners and bombardiers. 


saries were learning to 


This same technical skill gives America 
fighting planes like the Martin B-26 
Marauder. Sleek, graceful, packed with 
speed, power and punch, it’s the kind 
of plane that makes young America’s 
eyes light up... makes him say, ‘Put 
me down for the Air Force!” 


NAVY'S MARINER PATROL BOMBER 


BRITAIN’S BALTIMORE 


What’s more, American technical skill 
is going to play a major role in fashion- 
ing the future. Already Martin has 
designed giant airliners of 125 or more 
tons... mighty ships that will bring 
distant nations to within hours of your 
doorstep. At the same time, our Army 
and Navy airmen, imbued with the 
thrill of flight, the love of speed, are re- 
solving never to be shackled to earth 
again. They’re in the air... 


Alex... Joe...Steve... Ed... and Bill. 
They're doing more than win a war. They're 
building a world that will take your breath 
away. 

THE GLENN L. Martin Co., BALTIMORE 


THE GLENN L. MARTIN-NEBRASKA COMPANY-—-OMAHA 


to stay! 
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4 on the fi 


Dedicated to the Flight Crews and 
Ground Personnel of the United Nations 
The “Hit Parade of the Centuries” is on the march down the sky- 
road of retribution that stems from this nation’s aircraft produc- 
tion lines. With the mounting fury of our offensive, each bomb 
that hits its Axis mark is one more note in the dirge to be finally yo 
' e 
LONG BEACH P 
Here in.one of the world’s largest, most modern aircraft 
plants, production lines are humming, turning out famed Ph 
C-47 “Skytrains,” C-53 “Skytroopers” and B-17 “Fort- 
resses.” In addition to producing fabulous quantities of . 
the two transport types, Douglas Long Beach workers sir 
have produced “Fortresses” far ahead of schedule. 


on every front. om 
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SANTA MONICA 

Here at Douglas headquarters, tens of thou 
diligent men and women are working around th; 
turning out record numbers of A-20 “Havoc” 
Bombers and C-54 “Skymaster” Combat T 
The “Havoc” has been termed the most vicious) 
tile plane of the war. The “Skymaster” is the 
largest transport in volume production. 











EL SEGUNDO 

The men and women of Douglas at E] Segundo are 
proud Army-Navy “E” Award winners for outstanding 
production of SBD and A-24 “Dauntless” Dive Bombers 
—the planes that have borne the brunt of the fight in the 
Pacific. Among Allied manufacturers, Douglas is the 
largest dive bomber producer and has turned out more 
planes of this type than all other American manufac- 
turers combined 


titled, “Unconditional Surrender ” 


Leading the nation in quantity, quality and types of warplanes 
produced are more than 150.000 loyal men and women of Douglas. 
In six mammoth plants. strategically located from the Great Lakes 


to the Pacific Coast, their craftsmanship and devotion to duty back 






up the skill and daring of the men who fly Douglas-built airplanes 


United Nations fighters and Douglas workers make up a Vic- 
TULSA 

Douglas is the onfy manufacturer of both types of cc 
American four-engine bombers. At Tulsa the produc 

tion of B-24 “Liberator” bombers 1s swelling as a rising 

tide In addition, the proud Oklahomans who man 

Douglas production lines are contributing their full 

share of deadly A-24 “Dauntless” Dive Bombers. 


tory Chorus in whose score are heard the roar of dive bombers 











and attack bombers; the thunder of great four-engine long range 
precision bombers, the drone of cargo and transport aircraft that 
are day and night “carrying the Ax to the Axis.” 


No pretty tune for our enemies, but an inspiration of hope and 
assurance of liberation for the world! 





OKLAHOMA CITY 


The men and women of Douglas lead the nation in 
building vitally needed cargo and troop transport air- 
planes. Devoted to the exclusive production of C-47 
“Skytrains” and C-53 “Skytroopers,” Douglas Oklahoma 
City aircraftsmen take pride in producing the planes 
that are keeping our lifelines open throughout the globe. 


i; CLL OCG 


CHICAGO 

Located at the future “crossroads of the world” is the 
largest factory devoted exclusively to production of 
transport aircraft. Here huge four-engine C-54 “Sky- 
master” Combat Transports were being assembled 


AIRCRAFT COMPANY 
SANTA MONICA, CALIFORNIA : 
before completion of the plant. Now getting into full 


LONG BEACH, CALIF. * EL SEGUNDO, CALIF. swing, Douglas at Chicago will be turning out the world’s 
CHICAGO * TULSA, OKLA, * OKLAHOMA CITY largest standard transport at a yearly rate exceeding 


MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, INE. al) transports in world airline use before Pearl Harbor 


ny 
2 
Cp 


WOULDN'T 








C-47 “Skytrain” Cargo Corrier C-54 ‘Skymaster’ Combat DB-7 “Boston” ond A-20 “Havoc A-24 and SBD “Dountiess” land B-17F “Flying Fortress” high B-24 “Liberator” high aiti- 
, 





















































On the Double is the order of the day at 


Southwest Airmotive. Located in Dallas, the Nation's 
Aviation Capital, Southwest Airmotive is the largest 


maintenance and overhaul plant in the United States. 


Originally founded to give air line maintenance to the 
private owner, most of Southwest's skills are now under 
contract to the Army Air Force. But, we are on the 
double, doing our best to serve the civilian flyer, too. 
We know you realize the Army must receive prefer- 


ence and there may be occasional delay. 


Additional facilities, new methods and techniques are 
constantly increasing the efficiency and integrity of our 
work. The skill and experience thus being gained is 
your assurance of a job well done, now and in the 


peace to come. 
Phone, write or wire us your trouble. Whether it is a 
simple cotter pin or a complete overhaul, we'll ‘‘bust 


a prop” to help you. 


COMPLETE STOCKS OF NATIONALLY KNOWN 


PARTS AND ACCESSORIES 


FOR THE DURATION 
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“Airline Maintenance For The Private Owner’ 


THE SERVICE ROUTE LS via Dallas THE NATAON'S AIR CAPITAL 
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(Continued from page 213) 
against the Japs in Papua, New Guinea. 
The group flew troops and 100 tons of 
supplies a day into battle areas, flew out 
with casualties to hospital zones far back 
of the battle areas. Members of the group 
“repeatedly exposed themselves in their 
cargo planes to attacks by enemy aircraft 
and antiaircraft,” the War Department 
has noted. 

Rations were dropped by plane. A com- 
plete portable hospital was flown in and 
set up on the field. All this was done 
through a rain of fire from Jap planes 
which American and Australian flyers re- 
pulsed. 

In North Africa, air evacuation flew 
combat troops more than 1,000 miles in 
the opening phases of operations, later 
evacuated the wounded a like distance 
beyond combat areas. 

One African field hospital got a radio 
message from a remote base 1,000 miles 
away that a soldier there was sick inter- 
nally. The hospital radioed back request- 
ing the base to describe symptoms. This 
was done. Hospital personnel then ra- 
dioed advice on emergency treatment and 
dispatched a plane which brought the 
sick soldier to the hospital that evening. 
Wartime aviation medicine has become 
the country doctor over a range of hun- 
dreds of miles. 

Chief reasons for America’s low cas- 
ualty rate in this war are these: blood 
plasma, quick evacuation to medical 
treatment, sulfa drugs and surgery. 

Blood plasma is surprisingly easy to 
handle overseas. Only real precaution 
needed is to keep the dried plasma out 
of sunlight. It is best kept in a cool place 
but even this is not absolutely necessary. 
Plasma, in fact, is preserved more easily 
than photo films. 

Aviation medicine early recognized 
that medical supplies used by the Army 
Air Forces must be light in weight, com- 
pact, and durable to withstand extremes 
of temperatures and high altitude. 

Light weight is paramount in air trans- 
portation. Therefore tablets are used in- 
stead of fluids. Fluid drugs must be 
packed in custom-built containers with a 
special type of stopper to prevent leak- 
age at high altitudes. Other fluids will 
freeze in ships due to the extreme drop 
in temperature. Tincture of iodine, which 
is considered to have a very low freez- 
ing point, has actually been frozen solid 
during flights over Australia and Africa. 

A typical example of ingenuity in war- 
time is the specially printed cardboard 
now carried in transport planes. This 
cardboard is ruled in various patterns 
with instructions printed on so tha’ any 
soldier who can read can cut the :--d- 
board into emergency splints for ~rac- 
tures of arms or iegs, even for supporting 
the whole body in back injuries. 

There are first-aid kits made for win- 
ter snows and desert sands. There are 
kits for snake bites, insect bites and poi- 
sonings. Kits shaped into frying pans con- 
tain medicine, sulfa tablets, drugs, bait 
and hooks—everything but the fish for 
sea emergencies. The AAF has even 
equipped life rafts with solar stills, en- 
abling our flyers to condense sea water 
into fresh drinking water. 
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One supply headache is the variety of 
first-aid packets or kits required. Thou- 
sands of dollars have been saved by the 
reduction of drugs and material in cer- 
tain kits and assembled items. An ex- 
ample of this was the reduction of the kit 
zipper one-third of its previous length, a 
saving of over $100,000. In trying to con- 
serve medical supplies the Conservation 
Section of the War Production Board con- 
tinually seeks substitute materials. In 
one case, precious aluminum was saved 
by substituting laminated wood and steel 
in litters. 

Biggest problem is supplying the de- 
mand. Delay is sometimes inevitable. 
Raw materials and manufacturing facili- 
ties must be available. 

Nor is every supply crisis without hu- 
mor. Air Transport Command refused to 
carry rhesus monkeys—used for medical 
experimental purposes—from India, be- 
cause no one had oxygen masks for the 
chattering animals. 

Medicine needed in an emergency was 
delivered to an Allied warship several 
hundred miles at sea by a bomber crew 
of the Sixth Air Force. The medicine was 
flown in an AAF transport plane from a 
base hospital to a Central American air- 
field two hours after the radioed call for 
help. Then it was taken to sea by a Lib- 
erator and dropped into a life raft from 
low altitude. 

Supply depends upon the home front, 
too. 

Women now roll olive drab or khaki 
bandages — but not white —for the Red 
Cross. The reason? A white bandage de- 
feats the best camouflage. The U.S. dye 
industry made this innovation possible. 

Natives in Africa and the South Pacific 
are also the flight surgeon’s job. Their 
health affects our men at nearby bases. 
Ordered to take preventive “shots,” they 
seem to like it. The flight surgeon, of 
course, is smart enough to color this rou- 
tine duty with a bit of hocus-pocus. 
Whole villages have been saved from epi- 
demics and this gives the AAF physician 
more influence than the old-time witch 
doctor. 

In the long-range view, the effect of 
AAF medicine during the past two years 
probably has been greater than decades 
of work by earlier agencies. 

Island natives have assisted many 
times, often in bad weather, in rescuing 
AAF personnel forced down at sea. Other 
-otives have been extremely useful as 
nedical laboratory technicians, learning 
tc do simple, fixed routines. 

Research in AAF aviation medicine is 
primarily concerned with two things, se- 
lection o: men for flying training and the 
investigatior. of problems concerned with 
ncveasing the efficiency of AAF per- 
sonnel aloft and on the ground. 

Two large research agencies operate 
under the co-ordination and control of the 
air surgeon: Wright Field’s Aero Medi- 
cal Laboratory and the School of Avia- 
tion Medicine, Randolph Field, Tex. 

The Aero Medical Laboratory develops 
materiel designed to improve the effi- 
ciency of airmen. A part of the Experi- 
mental Engineering Division of the Ma- 
teriel Center, it consults with engineers 
responsible for materiel developments. 
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Higher ceilings of airplanes have made 
oxygen equipment of prime interest. The 
Aero Medical Laboratory has, in a larg 
part, been responsible for the develop 
ment of high-altitude oxygen equipment 
Our Air Forces are now provided with 
the best oxygen equipment in the world 

The Laboratory also has studied 
tions, acceleration problems, clothi 
emergency equipment, goggles and mani 
others, all practical. 

The School of Aviation Medicine trai 
flight surgeons and does personnel 
search. Three hundred aviation medig 
examiners are graduated every 
weeks. 

The course consists of six weeks 
study at the School of Aviation Medici 
followed by six weeks of practical wor 
in one of the three aviation cadet ce; 
ters. Expanded research laboratories a 
most concerned with selection of Arm 
Air Forces personnel and medical pre 
lems. Research work on psychomotor a 
paratus centered here. Problems in 
gard to the effects of drugs, color visia 
physical standards, psychiatric question 
air-sickness, and many others have bee 
undertaken. 

The school also trains aviation phys 
ologists responsible for the successful of 
eration of the altitude training progran 

Realizing that equipment and ma 
power go hand in hand, the Office of th 
Air Surgeon initiated the unit oxyge 
officers’ program. Responsible for god 
oxygen discipline in the field, these off 
cers are trained at the School of Avi 
tion Medicine research laboratories. @ 
active duty, they fit masks, check oxyg 
regulators and aircraft installations, 1 
sure that adequate supplies of oxygen a 
maintained and that oxygen servicing f 
cilities are available. 

Spectacular research, however, still d 
pends upon the flying doctor who has 
convince himself, first of all. 

Lieut. Col. William R. Lovelace, surgeot 
and AAF expert on high-altitude equip 
ment, parachuted in midsummer from 
40,200 feet—highest on record in this 
country—to prove how good our emer- 
gency oxygen equipment is. 

Masked and goggled, he floated down- 
ward for 24 minutes, froze his left hand, 
proved that parachute jumps can match 
the altitude of present planes. END 


Army Nomenclature 


HE Army Air Forces has assigned the 
following letters to indicate the design 
tions of its aircraft: 


. Attack 
. Autogiro 
. Bombardment 
..Cargo (Transport) 
.Fighter (Multiplace) 
.. Liaison 
.. Observation (Amphibian) 
. Photographic 
...Pursuit (Fighter) 
..Pursuit (Biplace) 
..Rotary Wing 
.. Training, Primary 
.. Training, Basic 
.. Training, Advance 
. Experimental 
.Service Order 
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And as another contribution to Victory joins 


emer- 

the growing Scott family of air craft acces- 
aown- : 

hand > aaah sories and special equipment which now in- 
match cludes Oxygen Manifolds ...Oxygen Regula- 


 . oy — a tors... Brake Pressure Units ...Control Wheels 
| ... Stabilizer Yokes...Rudder Horns...Aileron 
3 Bell Cranks and 40-E Scoftt-Cast Aluminum 

od. the Alloy Castings. 


signa 


_ - Commando gliders—newest “cogs x Your inquiry on special equipment problems 
bin our air forces’ Victory machine—are effec- answered promptly and in strict confidence. 
vely equipped with Scott Tail Wheel Assem- 


plies to facilitate easier ground-handling— . 
Bmore ground maneuverability. ‘ y Vo 
BDeveloped by Scott specifically for glider in- se : bs \ 


ptallation, these special assemblies are pat- : Seth Aviation Gles 
serned after the standard Scott Full Swivel Se enim Bl 


Cesign. Exceptionally light in weight, rugged peas 
nd shock-resistant, these glider units are 
marked by an unusual production advan- 


age: no strategic war material is employed AVI = 
n their construction Ev the ti = ATION: MY. US. A. 
7 en e tires area spe DESIGNERS AND MANUFACTURERS 


OF SPECIAL EQUIPMENT FOR THE AIRCRAFT INDUSTRY 


ial molded, composition in place of rubber! 





IERS TO THE U. S. ARMY AND NAVY AIR FORCES AND LEADING AIRCRAFT MANUFACTURERS 


Loading a modern air cargo ship. 
Evans Skyloader equipment holds 
any load safely; means more pay- 
load, easier loading and unloading. 
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Hold-down beams securely locked 
to hook-rods are part of the Evans 
Skyloader system. Center cases 
are held firm by rope tighteners. 
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Even mixed cargoes reach destina- 
tion snug and secure, held down by 
Evans Skyloader equipment which 
eliminates all slack in the load. 





frade winds of the future! 


From the days of the old windjammers to the roaring, 
silver ships of the sky, man has linked his destiny with 
trade over the seven seas. A new time-saving factor— 
air cargo—will, when peace comes, hasten restoration 
of world commerce, open up new markets, blaze new 
trade routes to distant lands, 


Right now, weapons and supplies are rushed, via air 
cargo, to over 43 global battlefronts. A new industry is 
being born. Trade always follows the flag! 


And in this pioneering of air cargo, Evans Skyloader 
Hold-down Equipment has simplified the difficult task 
of making fast all types of shipments. It provides safety 


to cargo, plane and personne! . . . saves countless, value! 
. . is a vital, lusty force in the Trade 


Winds of The Future! 
* * * 


Vision to Anticipate the Needs of Tomorrow Creates New Industries Today 


able manhours . 


PRESIDENT 


CY.) EVANS PRODUCTS 
NET, COMPANY 


DETROIT 
Evans War Products: Machine Gun Mounts e« Tank and Automotive Heating and 
Ventilating Equipment e Aircraft Engine Mounts e Airplane Landing Gear Beams © 
Battery Separators e Prefabricated Houses ¢« Plywood e Evans Skyloader @ 
Evans Utility Loader e Evans Auto Loader e Evans Auto Railer 











The old map is rapidly being cut dawn—distances are being reduced from days or 
weeks to hours. 


The countries of Latin America, once our distant friends, are truly becoming our next- 
door neighbors. Inter-American travel will grow by leaps and bounds after the war. The 

* vacationist will be able to swim at the glorious beaches of Rio on Saturday and be back 
at work Monday. Round trips on business during the week will be commonplace. 


Modern light Airliners, powered by efficient, dependable Jacobs Engines, will provide 
rapid and easy travel from the international airline terminals to the interiors of these 
countries, opening their unlimited resources and beauty to us all. 


All this will come after the war— but how soon it will 
come depends on how well we do our War Job NOW. 


JACOBS AIRCRAFT ENGINE CO. 
POTTSTOWN, PENNSYLVANIA, U.S.A 
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FLYING PHOTOPRINTS 


SPEED AIRCRAFT TOOLING 
IN THESE LEADING PLANTS 





Photoprint departments are in operation at Consoli- 
dated, Brewster, Briggs, Douglas (Long Beach), 
Fleetwings, General Motors, Goodyear, Inter- 
state, Ryan and Vought-Sikorski. New installations 
are now being made at Douglas Santa Monica and El 
Segundo plants, American Aviation, and Willys- 
Overland. 
*Installations not yet completed are not reflected in these figures. 


PHOTOPRINT COMPANY 
a 


5867 TOWNE AVENUE @ LOS ANGELES @ CALIFORNIA 
ELIZABETH, NEW JERSEY 
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Snap-on Tools 


HELP BUILD LOCKHEED’S 
FAMED HUDSON BOMBERS 


“Sub smashers” they’re called . . . these rugged, re- 
liable Hudson bombers that have achieved glory 
in hundreds of brilliant combat actions . . . and 
which hold the official RAF coastal command re- 
cord for having smashed more subs than any other 
warplane. 

In Lockheed’s great plants, Snap-on tools are busy 
helping speed disaster to the Axis . . . helping 
build the famed Hudsons, Lightnings and Vega 
Venturas. Swift, flexible, powerful Snap-ons are 
the favorite tools of thousands of Lockheed’s skill- 
ed craftsmen and are made available to workers 
through Employees’ Tool Stores, both at Lock- 
heed and Vega. The 3,000 tools in the Snap-on 
line are distributed through 35 factory branches 
located in key aviation centers. Write for catalog 
and address of the nearest branch. 


SNAP-ON TOOLS CORPORATION 


8024-J 28th Ave. © KENOSHA, WIS. 
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Mission 
(Continued from page 79) 








“I already have figured the bombing 
conditions three times but will do so 
again. I can’t afford to miss today. If I 
do, I’m sunk.” 

Then follows his conversation as he 
took over: 

“Okay, Bill, turn on the target now 
... back to the left about 5° ... okay, 
we're perfect now ... everything’s set 
... good grief! . . . the squadron ahead’s 
tearing hell out of the place. ... Boy! I 
can see their bombs through my sight. 
. «- Check, check, check and recheck 

. all okay ... Lammers, stand by 
the camera ... level, now... level... 
just a few seconds and we can turn... 
here they go... camera! ... bombs 
away! 

“Okay to turn now ... fighters com- 
ing up at three o’clock. Boy, those bombs 
had to be in there because I had it per- 
fectly synchronized ... fighters at 11 
o’clock and at three o’clock . . . seem to 
be attacking the low group... . Look, 
Jim, a B-17 in trouble . . . look at those 
fighters swarm him. ... There he goes 
now. ... Poor devils in chutes going 


down through that flak! ... Here come 
the Spitfires! ...Are they Spits, Bill? 
. .. Do they look like Spits to you? ... 
Yes. . . . Okay, taking no chances. ... 

“There’s Rouen. . . . Looks like a grave- 
yard ... no trains... no tracks ... 
burnt out. . . . Wish I could see the Re- 
nault works tomorrow. ... Bet it looks 
like Rouen does now.” 

Lieut. Philip T. Palmer, of Wellington, 
Kan., says: 

“The greatest tension is just before you 
start to work on the sight. Once you’re 
started, you don’t have time to think. It 
has to be automatic. You have to know 
your job almost subconsciously—and do 
it quick.” 

Capt. Leonard V. Santoro, of Kansas 
City, Mo., says: 

“On your bomb run you have to con- 
centrate until your first natural instinct, 
fear, is out of your mind. You have to 
ignore the fighter attacks and the flak 
that mushrooms in front of you.” 

To this, Lieut. Steve H. Lindley, of 
Gatesville, Tex., adds, “the bombardier is 
in a position to see the flash of the ack- 





"Wow! 





| guess we're just a couple of amateurs!" 
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ack guns on the ground and he has to 
sweat it out while he waits for it to burst.” 

Capt. Dean W. Boylan of Rantoul, IIl., 
describes those last few seconds this way: 

“You are making your adjustments, 
and then you hear the flak. It sounds 
like someone ripping a hole in a bass 
viol. You look ahead and see one or two 
fighters barrelling in as if they were try- 
ing to beat their own bullets to you. You 
can’t dodge. You just pray they'll miss 
you. Next come the minute adjustments, 
and then—bombs away!” 

“And when the bombs are away,” adds 
Lieut. John W. Beauchamp, of Coolidge, 
Ariz., “You're mighty ready to grab your- 
self a handful of gun and start shootin’. 
And when those bombs hit the target, a 
grand and glorious feeling runs up and 
down your spine, and the world looks 
brighter, even through a gun sight.” 

“A lot of things go through your mind 
during those seconds the bombs are drop- 
ping,” says Lieut. Maurice J. Sullivan, of 
Burlingame, Calif. “You think about all 
the training you’ve had. You wonder if 
any of it did you any good. And then 
you see them hit, and you know every- 
thing is okey-dokey. You grab your 
guns and fire—but somehow you don’t 
worry so much about flak and fighter at- 
tacks any more with those eggs laid. You 
know your training worked.” 

The missions of these boys began way 
back when they were selected for bom- 
bardment after their initial training, and 
got started working together as a crew. 
They were put together perhaps first in 
an advanced trainer such as the Fairchild 
AT-13, a plywood job with all of the fa- 
cilities of the big metal combat planes. 

There each learned his particular job 
as pilot, co-pilot, bombardier, navigator, 
radio man, flight engineer—and gunner. 
But more important than any of these, 
they learned that no one man could do 
his job well unless he was perfectly co- 
ordinated with every other man in the 
crew. All-star teams just thrown to- 
gether cannot beat a tried and true com- 
bination on the baseball diamond, the 
football field, or in the air. 

So they go through everything to- 
gether from those first trainer operations 
until, in actual big bombers, they fly 
practice missions on vast ranges where 
every possible battle condition is simu- 
lated. Some of them are in the heat and 
dust of the southwest deserts. Others are 
up over the snow-capped mountains of 
the north. Some of them are over perma- 
nent waste lands where operations are 
carried on the year round. Others, simu- 
lating more closely actual battle scenes, 
are over sheep and cattle ranges or over 
wheat farms where no bombing or firing 
can take place while the animals are 
grazing or the crops growing. 

But all of them are far enough away 
from the bomber training bases to re 
quire extensive skill to find the target 
area in the first place and further skill te 
hit it, either with guns or bombs. That is 
the development of a combat crew. As@ 
unit, all of its activities must be disci- 
plined. Yet its individual responsibilities 
are delegated. Each member commands, 

(Continued on page 228) 
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HOW A NEW TYPE 
AIRPLANE TUBE 
sowed 

A BRAKE-HEAT 
PROBLEM 
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A U.S. Royal Rayon Airplane Tire with conventional construction U. S. 
Royal Tube was mounted on the left landing wheel . . .a U.S. Royal Airplane 
Tire and “U.S.”* Fabric Base Tube on the right. The plane was taxied at 


Crose-section of the “U.S.” Fabric Base Tube that 2 
i . I \. bh hat b d. 
sabved the heat grebtess csused by enseuaiee teal> 23.3 miles an bour with brakes applied. The chart shows what happene 


ing on the Cessna Bobcat Advanced Bomber Trainer. 
A reinforcing cord insert across the vital bead area 
increased the service life of the tube 100 times. 














io we 
snowe® A"U.S.” Field Airplane Tire Engineer 


working with Cessna took a leaf 


awe 


from his experience with bus lines 
where high brake-drum heat is often en- 


a a os countered. He suggested that the “U.S.” Fabric Base 


pilots at the controls of the Tube might be the answer. 
powerful, twin-engined Cessna 
Bobcat, landing at higher speeds 
than they had ever known before, 
to tramp” on the brakes and keep 
them on even while taxiing the 
plane. Temperatures as high as 750° 
built up in no time, temperatures 
so high that no tube could stand up. 
Working with the brake manufac- 
turers, Cessna engineers brought the 
temperature down to around 450°. 
Performance improved, but still tube 
failures occurred too frequently. Base Tube on your aircraft. 


UTES RUBBER COMPANY 


1230 Sixth Avenue ¢ Rockefeller Center « New York, 20 


A special tube of this type was built and tested against a conven- 
tional tube under the extreme conditions shown above. The conven- 
tional tube blew out in 18 minutes. The tire equipped with the “U.S.” 
Fabric Base Tube ran for 75 minutes...and then the casing failed, 
not because of a tube blowout, but because of carcass fatigue. 


Today, when “U.S.” Fabric Base Tubes are standard equipment on all 
new Cessna Bobcats, tube performance of 450 to 500 hours without 
failure is not unusual. Before, tubes often failed in less than five 
hours. If you are faced with a tube problem, the services of a “U.S.” 
Field Airplane Tire Engineer are available to test a “U.S.” Fabric 
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30,000 


Poceace...ALITUDE 


With its highly supercharged 2,000-horsepower 


engine, the Navy's Vought Corsair operates at 
extremely high altitudes. From this command- 
ing position, Corsair pilots are pouncing on the 


enemy with deadly effect. 


CHANCE VOUGHT AIRCRAFT 


STRATFORD, CONNECTICUT 
ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Mussolini is OUT...and soon Hitler and Hirohito will ie 
be too! Every last man and woman on our team is hit- Ba 


ting a higher batting average each month...all three 


Timm Divisions are helping to put them out...for good! 








Pn Daa nt S a >e * 

TIMM’S METAL DIVISION TIMM’‘S GLIDER DIVISION TIMM‘S AIRCRAFT DIVISION 
produces metal parts and fabrications is the only West Coast producer of the is busy producing the Timm Aeromold 
for all types of combat planes. The giant Army Troop Transport Glider, Tutor, N2T-1, for the U. S$. Navy. In 
ones that have played such an im- the CG4A, capable of transporting a it, Navy and Marine flyers get their 

portant part in putting Mussolini out! Jeep and four fully equipped soldiers first instruction ...Hirohito, you're the 
or their equal; you’re out next, Hitler! third out! 











TIMM AIRCRAFT CORPORATION 
LOS ANGELES 14, CALIFORNIA 
fi. —_ A 
4tromor” 
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(Continued from page 224) 
but all are subject to obedience. 
group is what counts. 

The pilot and co-pilot fly the ship. But 
they take their directions from the navi- 
gator. For he alone knows how to reach 
the objective. Arriving at the target, the 
bombardier takes command. It is his 
“bombs away!” which determines success 
or failure of the mission. The radio op- 
erator is the voice and ears of the plane. 
It is he who establishes contact with its 
squadron, its base. Throughout the flight 
it is the engineer who watches over the 
engines, listening for the slightest indica- 
tion of failure. Upon the aerial gunners 
rests the responsibility for the defense of 
the plane and the safety of its crew. The 
sharpness of their eyes, the coolness of 
their judgment, the accuracy of their gun- 
nery, will determine in no small measure 
whether ship and men return to their 
base alive. 

But mere understanding of the mechan- 
ical problem of the other members still 
will not produce a bomber crew. The 
peculiar chemistry of personality must 
blend and fuse. They must have implicit 
confidence in each other. When life de- 
pends upon split-second timing, each 
member of the crew must know (without 
ever having to give it conscious thought) 
what he may expect from every other man 
on board. Precision bombing involves 
something more than the employment of 
a remarkable bombsight, or even the cor- 
rect application of strategic aerial prin- 
ciples of warfare. It is all this and 
something more. It is the realization 
that a bomber crew is not an improvised 
assembly of technicians. 

It takes three months to whip a heavy 
bombardment crew to the standards of 
proficiency required for combat duty. 
The training of the Army Air Forces 
heavy bombardment crews rests with the 
Second Air Force under the command of 
Maj. Gen. Davenport Johnson, 

The training is divided into three 
phases. During the first phase of train- 
ing, the individual technicians—the pilot, 
co-pilot, navigator and bombardier (com- 
missioned officers), the flight engineer, 
radio operator and the aerial gunners 
(generally non-commissioned officers) — 
are assigned as the respective members 
of a crew. Under the close observation 
of the commanding officer, “personality 
kinks,” if any, are quickly ironed out. 
The individual training of the crew mem- 
bers is continued. They become familiar 
with their equipment and each other. 
During this period, the individual crews 
are watched over by a parent group com- 
posed of experienced flight and ground 
personnel whose experience (constantly 
being enlarged through returned combat 
crews) is utilized for instructional pur- 
poses, 

At the end of the first month, the re- 
cently formed crew is ready to start “on 
its own.” It leaves its parent group and 
departs to a new base. For the first time 
the crew—now part of a new group—is 
joined by its own ground and administra- 
tive echelons. Key personnel, who have 


The 


received specialized training at the Army 
Air Forces School of Applied Tactics, 
also join the newly-formed groups. For 
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the first time, the individual crews meet 
their squadron commanders. 

Now the training of crews as combat 
teams commences in earnest; operational 
teamwork among crews as flights, squad- 
rons and groups is undertaken. During 
this second phase of training the crew 
will fly “model missions,” each progres- 
sively more difficult, some by day—others 
by night. A typical mission of a three- 
plane day flight formation with the gen- 
eral duties expected of the combat crew 
follows: 

“Individual take-off, defensive forma- 
tion, formation air-to-ground gunnery, 
triangular navigation, medium-altitude 
formation combine, separate instrument 
approaches. 

“GENERAL DuTIES OF ComBAT Crews: Pi- 
lot: Take-off will be by separate airplane. 
Assemble over airdrome at 1,000 feet. 
Formation will proceed to aerial gunnery 
range where firing will be conducted in 
formation, controlling the formation to 
obtain the maximum firing power to- 
wards the target. From the gunnery 
range a triangular navigation problem 
will be flown—each leg 100 miles, last 
leg to the bombing range. Each airplane 
will lead one leg of navigation problem. 
Bombing will be done from 14,000 feet, 
using evasive maneuver on approach to 
bombing run. Lead will change to allow 
each airplane to lead one run. Formation 
will proceed from bombing range to local 
radio range station where airplanes will 
stack up over station at 1,000 feet inter- 
vals where pilots will execute holding 
procedures, Control tower or radio 
range station will co-operate to simulate 
congested traffic being handled by Air- 
ways Traffic Control. All personnel will 
be at battle stations throughout the mis- 
sion except the lower turret gunner who 
will take station after take-off. 

“Co-pilot: Assist the pilot, particularly 
during the instrument let-down and 
through each leg of the formation. Co- 
pilot will fly the airplane at least half of 
the time, except during let-down. 

“Navigator: The navigator of the lead 
ship on each leg of the triangular naviga- 
tion problem will use DR (dead reckon- 
ing). Navigators in wing airplanes will 
follow the pilot. Use radio bearings and 
check follow-the-pilot position. 

“Bombardier: Each airplane will carry 
at least seven bombs. Bombardier fires 
25 rounds nose gun at gunnery range. 
Assist navigator during the navigation 
problem. Bombing from 14,000 feet— 
bombardier in lead airplane, sighting for 
range and deflection, will drop five 
bombs in train. Bombardiers in wing air- 
planes will sight for range only and will 
drop only one bomb, Space of train will 
be in such intervals to cover area de- 
sired on the target. Evasive maneuver 
will be used in each bombing run ap- 
proach. 

“Engineers: Fire battle and alternate 
stations at the gunnery range. Maintain 
engineer report. Will follow course on 
sectional chart. Will lower landing gear 
manually for landing. Check Form 1A 
with maintenance crew. 

“Radio Operators: Gain and maintain 
contact with ground station. Send posi- 
tion reports every 30 minutes or by pre- 
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arranged schedule, while acting as lead 
airplane of the formation. Radio opera- 
tors in wing airplanes will stand by to re- 
ceive. Fire battle and alternate gun sta- 
tions. 

“Turret Gunners: Track other airplanes, 
clouds or shadows, Fire battle stations 
at gunnery range. 

“Gunners: Will follow course. on sec- 
tional map. Fire battle and alternate 
stations. Tail gunner—spot bombs and 
check with bombardier.” 

The third phase of training is designed 
to put the finishing touches on the group 
as a whole. Now the group receives train- 
ing in flying long missions involving over- 
water flights as well as training in cur- 
rent tactical problems. As nearly as is 
possible combat conditions are simulated. 
The crews are alerted. Prior to each 
mission they are briefed by the squadron 
commander or the intelligence officer. The 
target is announced. The approach to 
the target is suggested. Particulars, 
based on the “opposition map,” are given 
as to what “enemy” defenses may be en- 
countered—fighter opposition, antiaircraft 
guns and balloon barrages. The bom- 
bardiers are issued their target maps. 
Meteorological conditions to be encoun- 
tered on the mission are presented. Upon 
completion of the mission, the crew will 
be interrogated. 

There no longer is an atmosphere of 
“make-believe” surrounding the training 
flights. For each crew member knows 
that the end of the three months’ training 
period is in sight. Each crew knows that 
before long the briefing may take place 
on an airport of the Eighth Bomber Com- 
mand somewhere in England. Before 
long, they will play for keeps. 

They do automatically the things which 
have come so laboriously during the long, 
arduous months of training. These crews 
are working crews now. They know 
their jobs. They know each other. They 
know their ships. Each crew has chris- 
tened its own plane with a special name, 
which seems to breathe life and individu- 
ality into that great mass of aluminum, 
instruments, wiring and driving power; 
a name which transforms their plane into 
a warm, vibrant personality. “Bomb 
Boogie,” “Axis Nightmare,” “Eager Beav- 
er,” “D-for-Dog”—John Steinbeck has 
called it the best writing of the war. The 
American public has become familiar 
with these nicknamed bombers through 
the return to this country of such famous 
planes as the “Memphis Belle” and many 
others similarly “personalized.” 

During these final weeks, the whole 
tempo of training becomes accelerated. 
The squadron C.O. is critical of anything 
short of perfect bombing. Everything 
now is pyramided to the day of departure 
—the real mission. And it is for this day, 
this mission, that the most thorough op- 
erational training yet designed by any 
Air Force has been given to the heavy 
bombardment crews of the AAF. 

And back of those months of training 
lie the years of development of the Amer- 
ican big bomber—at Wright Field and in 
the factories—that enable these trained 
crews to fly the missions which are add- 
ing the decisive third dimension which 
will win the war. END 
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POLICE POWER FOR 


Down the sea of centuries man has sailed the ship of his dreams 
in pursuit of the pathway to peace. Perhaps his dreams may 
soon bear fruit. For the hope of a police power for world peace 






may yet become a reality at the close of the present conflict. 
In the struggle for the attainment of that aim, America pays 
tribute to the tireless efforts of every man and woman engaged 
in aircraft. For it is THEY who produce the power so essential 
to police the future peace. 


ROMEC PUMP COMPANY ~- ELYRIA, OHIO, U.S. A, 
Manufacturers of Aircraft Pumps and Accessories 





FIRST IN DEPENDABILITY 


BUY WAR 
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THE BIGGEST BOMBER DEMANDS 


DEPENDABILITY 





IN ITS SMALLEST PART 


@ Just as the whole is the sum of its parts, the quality 
of the whole airplane—the stamina, the strength, the 
battle superiority—is determined by the quality of 
small parts like Dole Aircraft Valves & Fittings. 





This fact is recognized by every workman, woman, 
engineer, inspector and executive in Dole’s plants 
and offices ... and shows up in the product as uni- 
form dependability. 

THE DOLE VALVE COMPANY 


Established 1906 
1901-1941 Carroll Avenue, Chicago, Illinois 
Los Angeles « Detroit + Philadelphia 


Made in 
Accordance with 
Army-Navy 
Aeronautical 
Standards 


“AIRCRAFT VALVES AND FITTINGS 
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Veterans of Sucry Battlesky 


No other American-built fighters have 


fought so many battles, have downed so 


the Curtiss pursuits, veterans of the bat- 


tleskies of World War II. 

many enemy planes—over mountain, CURTIS Sxe"(W RIGHT 
+ ’ 

jungle, desert and sea— from the bleak OW 


; AIRPLAWE DIVISION 
tropics—as have 


Arctic to the blistering BUFFALO * COLUMBUS « ST. LOUIS 


* LOUISVILLE 


Member: Aircraft War Production Council, East Coast, Inc 


Just | CURTISS Wi 4 KHAWK 


LATEST OF A LINE OF FIGHTING HAWKS 








We have this to say...to a lady whose 
boy has gone to war. All of us here 
in America want our fighting men to 
come back. 

To help bring them safely home, we’re 
giving them the best equipment we can 
produce. The finest of food, clothing, 
medicine, guns, tanks, planes 

That’s why planes like the U. S. Army 
Bell Airacobra are designed with stout 
armorplate protecting the pilot ... 


With self sealing gas tanks... 

With bullet-resistant “‘armor glass’... 
With a 37 mm. cannon in the nose. 
After all, an explosive cannon shell 

hurtling at the enemy is a pretty good 

protective device!) 


ae 


lta OE deat 


These and all the other safety features 
built into American planes add weight, 
make design problems tougher. But 
they'll bring safely home many an 
American boy who might not have 
come home without them. 


WHEN they come home, they'll want planes of peace. There'll be another era of aircraft 
pioneering—this time to make planes still safer, simpler, more useful, more economical. 
You'll see then how an aircraft manufacturer could pack decades of aviation progress into a 
few short years of war. © Bell Aircraft Corporation, Buffalo and Niagara Falls, New York. 


AIRACOBRAS for victory—future planes for peace 
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The Fighter 


(Continued from page 134) 








An ordinary engine at 30,000 feet pro- 
duces only one-third of its rated sea-level 
horsepower. 

We overcome this in an aircraft engine 
by supplying three times as much air 
(measured by volume) to the engine, giv- 
ing sea level density and thus sea level 
horsepower. To do this, we must use the 
turbo-supercharger. 

When we add a supercharger to an air- 
plane we increase the weight and change 
every other factor of performance at vari- 
ous altitudes. Increasing the weight 
lengthens the take-off run, cuts down 
maneuverability, and slows rate of climb. 
High speed is usually decreased when 
weight is increased. 

Thus an airplane designed for high alti- 
tude performance would not be as effi- 
cient at low altitudes as an identical 
airplane with the same engine less super- 
charger. In other words, a high altitude 
fighter would be carrying additional 
weight at low altitudes from which it is 
receiving relatively little benefit, thereby 
adversely affecting its customary per- 
formance. 

A number of basic requirements in 
fighter design affect its performance. The 
special service for which our fighter is to 
be used is the determining factor. Since 
no single design can be superior in all 
characteristics, we must build several 
fighters for high and low altitudes, each 
with specialties—range, speed, firepower. 
We should be cautious in comparing our 
fighters with enemy aircraft. We must 
consider all the characteristics of each of 
our fighters with those of each different 
type of enemy aircraft. 

For example, compare the Japanese 
Zero with our own Warhawk. The Zero 
is light in weight, is more maneuverable 
under 300 m.p.h., has a higher rate of 
climb than the Warhawk. On the other 
hand, the Warhawk has more speed and 
can dive faster than the Zero. The fire- 
power of the Warhawk is superior. The 
Japanese sacrifice armor protection and 
self-sealing fuel tanks in the Zero in or- 
der to decrease the weight, thereby gain- 
ing maneuverability and a higher rate of 
climb. The Zero, when hit with .50-cal- 
iber bullets, will literally explode in the 
air, whereas the Warhawk will absorb 
a terrific amount of fire and still be able 
to fly home. 

FE True to their creed, Warhawk pilots 
attack and attack the Zero. But they play 
by the rules: 

They never attempt to dogfight the 
Zero. 

They never maneuver with the Zero at 
speeds below 300 m.p.h. indicated. 

They never follow a Zero in a climb at 
slow speeds. 

_Many fighter pilots, coming back from 
the theaters of operation, are being as- 
signed to commands for the purpose of 
‘raining groups and squadrons being ac- 
vated for overseas assignment, to make 
available to these units the experiences 
they have gained in combat. END 
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They are. They're carrying sticks of 
bombs big enough and strong enough 
to splatter their targets to kingdom come. 
And they’re driving them deep into the 
heart of the Axis; stabbing through the 
hard shell of flak into tender industrial 
areas where they hurt most. 

It’s partly because we ride the sky artil- 
lery too. Standard of California’s high 
octane gasoline is giving bomb- 
er motors the muscle it takes to 
lift the biggest block busters. 
And it’s shrinking fuel con- 
sumption, so United Nation's 


STANDARD OF 











e-esand carry a big stick” 


planes can fly faster, drive deeper into 
enemy territory. 

These super fuels are going into fight- 
ing planes now. But before long the 
magic of Standard Aviation Gasoline 
will be cutting fuel loads, boosting pay 
loads on commercial sky giants. Engines 
will be lighter, but they'll turn out more 
power. Planes will be faster, but burn 
less fuel. For finer motors and 
bigger planes, there'll be even 
better Standard Aviation Fuels 
and Lubricants — to put the 
power into post-war aviation. 
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That is five millionths of one inch. 
An infinitesimal dimension ...a dimen- 
sion that’s part and parcel of every 
working day at Schrillo...a language 
that is spoken fluently by our crafts- 
men. For it’s not unusual in this plant 
to work to .000005” tolerances in the 
manufacture of Schrillo Precision Prod- 
ucts. The industries we serve require it 
—Schrillo scientific laboratory control 
assures it. 

Schrillo Pipe Plugs and Ring Gauges 
are examples of the meticulous care 
taken in the manufacture of our prod- 
ucts. The unsurpassed accuracy of these 
gauges is reflected in the increased 
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speed of today’s production line opera- 
tions. For gauges serve not only to de- 
termine accuracy of dimensions—they 
prove the identity of production as- 
sembly duplications, assuring perfect 
interchangeability of parts. 

The complete Schrillo line embodies 
extreme precision of design and manu- 
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SPLIT A HUMAN HA 


facture. It includes Thread, Plug, Ring 
and Special Gauges; Taps, Counter 
bores, Cutters, Countersinks, Spot 
Facers, Angle Drives. Specify Schrillo 
when perfection is essential. 
“Tools are weapons—treat 'em right!” 

Schrillo Aero Tool Engineering Co, 
8715 Melrose Ave., Los Angeles 46, Calif, 
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SPARKS OF LIFE 
for the Queen of the Skies 


IGH out of reach of thundering enemy ack-ack, 
H the Boeing Flying Fortress carries out her 
allotted task. One thing that enables her to fly at such 
high altitude is Bendix-Scintilla* Aircraft Ignition. 


This precision-engineered equipment must gener- 
ate, control and deliver every minute 40,000 sparks to 
each engine . . . timed to the split second! That calls 
for precision ignition ... as engineered by Scintilla. 


*Trade Mark of Bendix Aviation Corporation. 


MECINTILLA. MAGNETO. DI 


Engineering Bendix-Scintilla Aircraft Magnetos, 
Harnesses and Switches to their present high-altitude 
performance has constituted a series of major accom- 
plishments in aircraft ignition design. 

Today, these accomplishments are contributing im- 
portantly to the strength of wartime Air Power. 
Tomorrow, they will just as surely aid the progress of 
peacetime Air Transportation. 


THE WORLD'S F 
AIRCRAFT IG 
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Free 


Tractor 





Full boom swing aids 
loading of trans- 
ports and handling 
aircraft parts. 


Catalina Navy Patrol Bomber 
on Anti-Japanese Patrol. 
Official U.S. Marine Corps Photo 
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of War Materiel, where 
its made, where its used 


@ Around war-busy airfields and airports, 
factories, railroads, docks and warehouses 
you'll find increasing hundreds of these 
powerful load-handlers hustling bulky 
stuff for Victory. On wheels or crawler 
tracks, Roustabout Crane is where you 
want it whew you want it— preventing 
delays, loading, unloading, stacking any- 
thing to 5 tons. Easy to operate, all 
tractor power, ball-bearing boom turn- 
table, gears in oil—built for years of pun- 
ishing work. Our production now goes 
to American Fighting Forces, war plants 
and transport services—for fast action 
now, for post-war cost cutting, write for 
the facts today about Roustabout Cranes. 


THE HUGHES-KEENAN CO. 
607 Newman Street, Mansfield, Ohio 


ROUSTABOUT CRANES 


By Hughes-Keenan 
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Forces must promote morale—without 
calling it that. 


Today’s Army sees it in terms of Mar- 


| tha Raye on the African front, movies on 


Guadalcanal, baby juke boxes in Iceland, 
A greatly expanded Special Service Divi- 
sion uses radio, films, Broadway stars and 
streamlined sports programs to mold civil- 
ians into fighters with guts. 

As the Army Air Forces sprawled 


nel and equipment brought Main Street 
and Hollywood and Madison Square Gar. 
den to the desert, the jungle, the polar 
ice-cap. Bulwarking Special Service are 
the Corps of Chaplains, the American Red 
Cross, the USO at home and abroad. 

But “morale,” as every soldier knows, 
mostly means news from the home folks, 
from the girl in the tattered picture, from 
the gang at the plant. Letters, like weap- 
ons, help “keep ’em flying.” Some of 
war’s most dangerous missions have 
brought mail to Bataan and Guadalcanal, 

Today’s Air Forces man is the typical 
American of 1943. He scoffs at heroics— 
and fights to the death. War Department 
files bulge with legends of bravery be 
yond the call of duty. 

It is the responsibility of Personnel to 
recognize gallant action with the award of 
appropriate citations and medals. It és 
hard to choose heroes. Every man in ae 
tion knows that distinguished service is 
an AAF tradition. 

The enormous expansion of the Air 
Forces never could have produced more 
than a hodge-podge of individuals if class- 
ification and reclassification had not been 
done efficiently. 

To spot the right man in the right job, 
AAF policy does not: 

1. Treat human material lightly be 


power. 
vancement because he is “irreplaceable.” 


it’s the “easier way.” 
On the other hand AAF policy does: 
1. Try to place a man in the most val- 
uable job for which he’s fitted. 


classify in the hands of trained person 
nel officers. 

3. Promote men on the basis of ability 
not formula. 


the technical training program. 

There are no‘hard and fast rules ex 
cept that a trained, efficient man in the 
right job helps make the AAF the fight 





ing team it is. 


Like all great teams, the Army Aig 
Forces has been gifted with excelleny 


leadership. The names of Arnold, Cher 


nault, Doolittle, Bissell, Kenney, Brery 
ton, Eaker, Spaatz and others on the “to 


side” are examples. To give us air pow?! 
this band of flying generals has forge 
weapons from planes and guns and visioe 
—and the fighting heart of America’s k 
|. across the street. 








across the globe, Special Service person. § 











cause there seems to be plenty of man-§ 
2. Hold back a good man from ad-§ 


3. Keep a misfit in a job just because 


2. Put the power to classify and re 


4. Educate men for better jobs throug 
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The shortest distance between two 
points is... a curved line across the 
top of the world! Short cut sky lanes 
to Bombay, Chungking, Moscow, Tokio, 
Sydney, Cape Town rise high above 
vast seas of glittering, icy wastes. Sky 
lanes—now being charted by the post- 
war planners of America. Sky lanes 
that bring our very farthest neighbor 
to us in no more than 60 hours. 
Tomorrow’s new world lies in the 
palms of the draftsmen of today. They 
are linking country to country, con- 
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“O BRAVE NEW WORLD...” 


, tinent to continent. And in this tre- 


mendous project, as in every other im- 
portant blueprinting work, *Typhonite 
ELDORADOS lead all other drawing 
pencils with their decisive clarity, 
uniform degrees, opacity and speed. 
Typhonite ELDORADOS are helping 
to plot our brave new world. 


+ + + 


* The new booklet describing the Typhonite proc- 
ess is offered to draftsmen. Write for your copy 
mentioning this publication. 


Pencil Sales Dept. 64-J10, Joseph Dixon Crucible Company, Jersey City, N. J. 
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Stagger of The Shey £ 


THE MUSTANG 


That low-level, ground-strafing attack 
plane, the Mustang, in one of its deadliest 
versions, packs the fire-power of four 20 
mm. automatic cannon, two in each wing. 


THE COBRA. 


The “flying cannon” Airacobra was de- 
signed around its fire-power. A unique 
engine- in- the- -rear construction leaves 
room for a 37 mm. cannon in the nose. 


THE TIGHTNING 


The versatile Lightning, which has com- 
piled outstanding combat records on 
every front, also carries a hard-hitting 20 
mm. cannon, in the nose for easy aiming. 


ALL PACK THE PUNCH OF CANNON 


KKK KKK KKK KK KK KKK 





Three great fighters ...and in all three cases, part of their greatness 
is due to their fire-power. For these, like the famous British 
Spitfire and Hurricane, are cannon-firing planes. And automatic 
cannon are truly the “right hooks” of aerial warfare. They pro- 
vide the punch to knock out any plane that flies, stop a tank, or 
even sink a ship! . . . Oldsmobile is privileged to build these 

drive to the very best of your ability. Back automatic cannon for America and her Allies. Also to produce 

the Attach with War Bonds—Extra War Bonds! high-velocity tank and tank-destroyer cannon—high-explosive and 
eeKKKKKKKKKKKKKEKKKKKEKKK armor-piercing shell. FIRE-POWER IS OUR BUSINESS! 


OLDS MOBILE °"cr** GENERAL MOTORS 


Pr EFM FIRINGX 


Keep ’Em Flying... Keep ’Em Firing 
BUY WAR BONDS! 


The 3rd War Loan is under way! Think of the 
boys you know who are fighting for you over- 
seas. You can sy 4 them by seppaaing this 
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BETTER PRODUCTION 
AND MAINTENANCE 
OF AIRCRAFT 





TOOLS, INC. -~—aiiet 





a 6 SS 
*REG. U. $ PATENT OFFICE 
SENTATIVES: The A. R. Williams Machine Co., Ltd. Toronto, Hamilton and Vancouver, Canada * The Canadian Fairbanks-Morse Co.. 
Montreal, Canada * Reginald M. Levy, Melbourne, Australia * Morris Black & Matheson, Ltd., Aukland, New Zealand 
Emilio Staub & Cia, Ltd., Sao Paulo and Rio de Janeiro Brazil, S. A. * W. A. Ramsey, Lid., Honolulu, Hawaii 





























240 FLYING October, 1943 





ry 


AVIATION’S BIGGEST CUSTOMER 
, LIVES IN 
WASHINGTON, D.C. 








“* . ia 
: Ste KIS 
And Reads Th hi P 
... And Reads The Washington Post 
Government is the biggest single customer of But since government lives in Washington 
American business today—-and tomorrow, too. and reads The Washington Post every morning 


it isn’t too hard to get your story across to all 
Government is a peculiar customer. those concerned at the same time. To the 


President, for example, and every member of 


It’s hard to know whom to see about getting his Cabinet. and 98% of the heads of the war 
the order. And maybe yesterday's contact agencies, and 72% of Washington Army and 
isn t tomorrow s. Navy officers, and almost all the members of 


the Senate and House of Representatives. The 


Lots of officials put their fingers into the Washington Post has coverage where business 


*hasinge ie > 7 > > is > (IIe. = a 
purchasing pie when government is the cu: most needs to make an impression. 


tomer. That means lots of officials to sell on 
your product. The Washington Post’s definite leadership 


in advertising directed straight to government 

Gove e is a fussy spicious cus > . : s , x . 
yovernment is a fussy, suspicious customer, indicates that American business is learning 
sj ‘ wle , > ™ ‘ . . 

too. Butts into your labor policies, your meth the importance of keeping its best customer 


ods of doing business, your profits, your ideas aan 


for the future. Needs to be reassured on points 


that ordinary customers don’t consider any of The Washington Post’s rate is $732 a page; 
their business. a twelve-page campaign costs less than $9,000. 


The Washington Post 


Eugene Meyer, Editor & Publisher 











Represented by Osborn, Scolaro, Meeker & Co., New York, Chicago, Detroit, St. Louis; by George S. Close, Inc., San Francisco, Seattle, Los 
Angeles; and by Metropolitan Sunday Newspapers for Sunday Comics Advertising 
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BOMB RELEASE 
SWITCHES 
ASTRO COMPASS 





Services. 





COMPASS 
SWINGING SIGHT 


These are products made by our com- 
pany for war-time aircraft. Because 
they are typical of American enterprise 
and engineering they are well-made, 
precise, and highly useful to the Armed 





ELECTRICAL INDICATING 
INSTRUMENTS 





. 


B UT. MT @ Let’s take that for granted. Why shouldn’t we be 


able to produce fine weapons in a nation that’s filled with good materials, splendid 


machinery, skilled hands, and fine minds? 


The question is—have each of us the spirit that goes a long step beyond mere man- 


ufacture—the spirit to build weapons and then pay for them with our purchases of 


war bonds? 


That’s the measure of our patriotism. 


To build for Victory is our duty as manufacturers. 


To save for Victory is our responsibility as citizens. 


MANUFACTURERS OF ELECTRICAL AND NAVIGATIONAL INSTRUMENTS FOR AIRCRAFT 

















FLYING 


October, 1943 








ee eS 


e Birdmen's Perch 





We're in love! 

Lately we’ve done a heap of travel- 
ing. The Gulfhawk has left tire- 
prints on Army runways all over the 
country. And that’s where we met 
this dream girl—at Army airports. 


She’s wonderful! . . . and her 
name is WAC. 

At some busy Service fields she 
was in the tower and got us in with 
such crisp efficiency that we felt like 
the only plane in the area. At other 
fields she did the weather work— 
and when she said our destination 
would be ‘‘open’’ at our ETA, it 
was open. And once she fixed a sick 
oil pressure gauge.in almost less 
time than it takes to write about it! 

We knew that our dream girl was 
releasing men for combat duty. But 
at one base, the CO told us that on 
some jobs a Wac replaced two or 
three men! 

We’re awfully proud of our girl. 
And if you’ve a sister or daughter 
who wants to give a hand to win- 
ning the war, take our word for it, 
pilot—she can’t beat the WAC! 


Major Al William4, 
alias, “Tattered Wing Tips,” 
Gulf Aviation Products Man- 
ager, Gulf Bidg., Pittsburgh, Pa. 


THEY HANDLE JEEPS THE WAY 
AL AND § HANOLE THE GULFHAWK! 





HE DIDN'T USE RADIO, EITHER— 


When the only clock in his house (and 
the only timepiece he owned) ran down, 
a certain Perch Pilot didn’t even say, 


“Pshaw.”’ For Perch Pilots are made of 


Stern Stuff and have Pure Hearts to boot! 


Instead, this bucko walked out to the 
local airport, sat around “‘flying the chair” 


a while, and returned home—where he 


set his clock correctly! Can you tell how? 


We can. We will, in fact, if you ask us! 


ey t-LEASE! WONT YOU FELLOWS 


SEND SOME BRAIN~ pee 

TWISTERS ® — CO 
AND /7/etye= e ' 
om — 


ANSWERS\ cz ‘. 


ABOUT EARDRUMS AND 
OILDRUMS 


Have you ever asked ATC for approval of 
a flight plan change and heard this reply: 

“CRASH ! ! ! $*?&*& BOOM !! TO 
CRUISEATBANG!! CRACKLE # &**= 
GO AHEAD”... 

Well, there’s a gadget called the ‘radio 
static neutralizer’’ which private pilots 
will be able to get after the war (military 
fliers are getting them now) that elimi- 
nates static electricity from your recep- 
tion... actually putting it to useful work. 

We're not allowed to describe this 
“eliminator” very clearly—we can only 
tell you what it does. But we can tell you 
plenty about another “‘eliminator”’ 
the Alchlor Process. 

That’s the method we use in refining 
Gulfpride Motor Oil, the world’s finest 
motor oil. In effect, the Alchlor Process 
is an extra refining step which eliminates 
more \of the carbon-making and sludge- 
forming molecules, and actually re- 
arranges other molecules in Gulfpride to 








make them do more work. 
Understand? 


TNT FOR TWO 
A war ago, nearly all the toluene (that’s 
the last ‘‘T’’ in TNT) used in explosives 
came from the coal-tar industry. 

But today a greater portion of the 
toluene for ordnance centers comes from 
the nation’s oil refineries. And recently, 
Gulf put a brand-new unit into the pro- 
duction of toluene at the request of the 
Army Ordnance Dept. 

This new unit, strategically located on 
WE PAID FOR THE PLANT-BuT ITS 
UP To YOU To PAY FOR THE BOMBS 
Aaya \\ -W'T4 WAR BONDS! 


/ A \ 
yy \\ AV} 








the eastern seaboard, was constructed 
100% with Gulf funds, too. 


In short, Gulf has now gone into the 
business of making pre-fabricated bomb- 
holes for Berlin and Tokyo! 


Gulf Oil Corporation and Gulf 
Refining Company...makers of 


GULF 
AVIATION 
PRODUCTS 


OIL IS AMMUNITION—USE IT WISELY 





QUICKLY IN FLIGHT-WHEN 
RESTARTING ENGINE IN) FLIGHT, 
as —r~_ 


&s 








THROTTLE ALMOST CLOSED 


AN INACTIVE ENGINE COOLS] wen IT THOROUGHLY WITH] |JUST AS YOU WOULD ON THE] [WITH NOTHING BUT THAT 
| 
J 








GROUND-AND BE SURE YOU 


WARM UP-(AND OPERATE) - 


| GOOD GULF 
AVIATION GASOLINE 
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Tre SCR-299 Mobile Radio Communications 


unit played a great part in the invasion of 


Africa and Sicily . . . these units were used as 
mobile radio stations, transmitting voice commands 
to fast moving armored units while in action, or 
as permanent radio stations .. . even under 
the most difficult operating conditions. 

A leading military authority said, “My obser- 
vations in the theatres of war make it possible to 
say that the SCR-299 hit the jack pot in the 


mobile radio field as has the jeep in transportation.” 


BONDS! 


THE WORLD'S LARGEST EXCLUSIVE MANUFACTURER OF SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT 
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The Training Command 


(Continued from page 157) 











mathematics, physics, code, weather and 
military courtesy also occupy prominent 
spots in the curriculum. On completion 
of the course, graduates are qualified for 
non-combatant flying duty with the Air 
Forces, principally in the ferrying divi- 
sion of the Air Transport Command. 
Jacqueline Cochran, noted woman flyer, 
is in Washington as director of the pro- 
gram. The training school is in opera- 
tion at Sweetwater, Tex. 

Concluded only recently, the training 
of men for the Royal Air Force provided 
invaluable assistance at a time when it 
was most needed by Great Britain. In 
the interval during which thousands of 
youths from England, Scotland and Aus- 
tralia won their wings on foreign soil, the 
facilities necessary for returning training 
activities to United Kingdom possessions 
have been completed. 

However, training continues for refugee 
eaglets from Holland and the Dutch East 
Indies who will return to action under the 
colors of their homeland. Although su- 
pervision is provided by the Training 
Command, operations are directed by 
Dutch officer personnel at the Royal 
Netherlands Military Flying School at 
Jackson, Miss. Fighting pilots for one of 
our staunchest allies, China, are being 
trained in large numbers in Arizona. 
Their training is complete, beginning with 
pre-flight, and continuing through ele- 
mentary, basic, advanced (both single- 
engined and twin-engined) and including 
the final preparation in light and medium 
bomber operational training units. When 
these eager sky fighters leave our shores 
they will be ready and anxious to en- 
counter the foe. 

While their numbers are not so great, 
the nation’s Pan American neighbors also 
have shared the benefits of the Training 
Command’s program. Schools in the 
United States have provided instruction 
for youths from more than a dozen coun- 
tries of Central and South America. 
Training of several hundred French stu- 
dents is about to begin. 

Link Trainer instructors are taught the 
maintenance and repair of all unit assem- 
blies, the principles of control linkages 
and instrument control mechanics, radio 
aids to navigation, certain fundamentals 
of meteorology, a working knowledge of 
air regulations, civil and military—in 
short, all the multitude of details neces- 
sary to qualify them as men who can 
teach other men to perform the opera- 
tions they have learned. 


Technical Training 


At Knollwood Field, N. C., the very 
fashionable Pine Needles Inn was the 
headquarters for a vast system of tech- 
nical schools, training detachments and 
basic training centers that span the na- 
tion. Now personnel of the former Tech- 
nical Training Command have moved to 
Fort Worth as part of the combined com- 
mand headquarters. 

Few orders emanate from Knollwood. 





Policies, for the most part, guide all the 
installations through five district head- 
quarters at Greensboro, N. C.; St. Louis, 
Mo.; Tulsa, Okla.; Denver, Colo.; and 
Miami Beach, Fla. A general officer with 
staff commands each district headquar- 
ters, hub of technical training activities 
for all posts, camps, stations and detach- 
ments within its area. 

When war broke out, the people handed 
American industry a rush order for 
planes. The Air Forces began to train 
thousands of pilots. Then America dis- 
covered she must train many times more 
men to keep them flying. For this, the 
Technical Training Command was cre- 
ated. 

Even before Pearl Harbor, huge new 
air mechanics schools and replacement 
training centers had opened at Keesler 
Field, Miss., and Sheppard Field, Tex. 
More civilian schools signed up. Sites for 
new training centers were bought or bor- 
rowed, coast to coast. 

Technical Training Command created a 
“production line” for the training of 
skilled technicians. Raw material from 
factories, farms, cities, from the homes 
and shops and skyscrapers of America, 
was started at recruit replacement cen- 
ters, where processing begins. If classi- 
fication picks the recruit for Army Air 
Forces, he is sent to a basic training cen- 
ter of the command. 

In the basic training center two big 
jobs are done. First, aptitude tests, trade 
tests, demonstrations and interviews as- 
sign the recruit to one of the technical 
schools. Then, before proceeding to tech- 
nical school, he gets eight weeks of basic 
training covering physical examinations 
and blood typing, orientation, pre-train- 
ing, processing, drill and physical and 
military training. 

After basic training the soldier is trans- 
ferred to a technical school. He gets 
weeks of intensive technical training, and 
is graduated as a skilled specialist ready 
for more training or direct assignment to 
a tactical organization. If a student is 
qualified for flexible gunnery training, he 
will proceed immediately to one of the 
Flying Training Command’s gunnery 
schools. Others are assigned at once to 
a tactical organization for combat duty, or 
to an advanced technical school for spe- 
cial training. 

The top men from every graduating 
class are eligible for advanced technical 
training as aviation cadets, and after the 
successful completion of the advanced 
courses they are commissioned second 
lieutenants and sent to the Training Com- 
mand’s Officers’ Training School for non- 
flying officers. From there they go to a 
tactical organization. 

Some graduates become enlisted in- 
structors. A few men get administrative 
or non-technical jobs. Others receive ap- 
pointments to the AAF Officers’ Candi- 
date School and become commissioned of- 
ficers scheduled for administrative duties, 

Selective Service has poured recruits 
into Technical Training Command at the 
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rate of 75,000 per month. Classification 
and basic training have required the fa- 
cilities and manpower of 10 basic train- 
ing centers at one time. 

Whenever possible recruits are given 
their preference of AAF specialties. But 
war’s quotas must be filled. A man who 
chose weather forecasting as his No. 1 
preference may be assigned to study in- 
strument maintenance, his No. 3 choice. 

Morning after the last “processing,” the 
men begin their training program. Their 
days are devoted at first to drill, and 
tough physical exercises. Extended order 
drill, the manual of arms, bayonet prac- 
tice, sighting and aiming exercises, and 
firing of rifle, carbine, submachine gun, 
and pistol become habits that may save 
lives. 

The technical school network is formed 


by the schools which give basic and ad- 


vanced instruction to enlisted men. This 
training includes basic instruction for air- 
craft mechanics, armorers, machinists, 
metal workers, welders, clerks, Link 
Trainer instructors, parachute riggers, 
photographers, radio operators and me- 
chanics, control tower operators, celestial 
navigation trainer instructors, teletype 
operators and weather observers. Ad- 
vanced instruction is given in bombsight 
maintenance, power plants, electricity, in- 
struments, propellers, weather forecast- 
ing, power turret and gunsight mainte- 
nance, radio and other fields. In the 
typical heavy bombardment squadron of 
today more than 300 of the 350 AAF 
troops are technicians—men who service 
and repair planes, operate communica- 
tions systems, load bomb racks, rig para- 
chutes, adjust bombsights, check weather 
and perform other necessary tasks. 

The Technical Training Command was 
established around a nucleus of three 
Army fields, 14 civilian contract schools 
and the basic training center at Jefferson 
Barracks, Mo. Since then, dozens of new 
fields have been opened and some 452 ho- 
tels taken over to accommodate the enor- 
mously expanded program of instruction. 
Officer candidate schools, the officers 
training school at Miami Beach, and an 
aviation cadet school at Yale University 
are also operated by the command. 

Biggest branch of the technical train- 
ing division is that of airplane mechanics. 
Starting from scratch, men learn AAF 
service and maintenance, how to use tools 
and feel at home in repair shops. Pro- 
pellers, instruments, engines, and the hy- 
draulic, electrical and fuel systems are 
the textbooks—and major repairs are the 
final exam. 

Aircraft machinists compose the group 
trained for repair and maintenance work 
in portable machine shops and more per- 
manent installations to the rear of combat 
zones. Combat organizations and aircraft 
mechanics cannot expect a constant and 
adequate supply of parts to be available 
under all conditions and for that reason 
must be able to have parts fabricated on 
the spot at the front lines. An extensive 
array of machinist equipment is provided 
for this purpose, not only in the estab- 
lished repair depot, but also in the mobile 
service center. The same holds true of 
sheet metal workers and welders. 

(Continued on page 248) 
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VIATION “experts” once opposed enclosing the pilot 

A in a cockpit, claiming he needed to feel the rush of 

air upon face and body in order to tell what his plane 

7 7 was doing. Today the pitot-static tube protruding from 
; wing.or fuselage does this job with a lot more accuracy 

U7), Ming and dependability, transmitting dynamic and static air 

pressures to the instrument panel for the operation of 

the air speed indicator, the rate-of-climb indicator and 

She breeze the altimeter. Its rain- and-ice-proof construction assure 
accurate and continuous functioning under all weather 
conditions. The design and construction of Kollsman 

















pitot-static tubes are representative of the skill that 
goes into all Kollsman precision aircraft instruments, 
long supplied for military and civil aviation. 

& sup y 





THE CARGO PLANES OF TOMORROW will differ in many 
respects, depending upon the service they are to perform. But 
there is one thing they will all have in common: instruments 
; will play a tremendous part in their scope and usefulness. 
Kollsman engineers are constantly developing new and better 
aircraft instruments which will help widen and extend tomor- 
row’s skyways for a new era in aviation. 


KOLLSMAN ELECTRICALLY HEATED PITOT-STATIC TUBES 


are specially designed so that they are aerodynamically, 








' = Bl 
' mechanically, and thermally correct. Their construction 
i ensures the faithful transmission of pitot and static pres- A AIRCRAFT 
sures at all speeds and through all angles of pitch and yaw INSTRUMENTS 
up to 16 degrees. 


SQUARE Jj COMPANY 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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... professional mechanics choose 


Plomb hand tools 


Throughout war industries today, Plomb tools of all kinds and 
sizes are helping build weapons to defeat the enemy. From 
the familiar screwdriver to intricate socket and attachment 
sets, outstanding performance and dependability have made 
them the choice of experts for better, safer, longer-lasting 
service. 

These famous tools are available through the Plomb dealer 
in your community. Call him for the tools you need on your 
war job. 

Remember Plomb performs a double service—consult Plomb 
Tools Contracting Company for special tools; call your Plomb 
dealer for regular ones. 


PLOMB TOOL 


tos anes € 486 RS 
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(Continued from page 244) 

Sheet metal workers and welders learn 
to recondition planes that come limping 
home from raids, punctured and pierced 
by enemy bullets. Their specialties in- 
clude sheet metal work, aircraft metals 
and solders, radiators, metal tubing, Plexi- 
glas. 

Armorers learn about electricity—what 
a solenoid assembly is, how to service re- 
lay switches and magnetic controls. They 
fire and maintain small arms and machine 
guns; wreck and rebuild gun sights and 
bomb racks, and study power turrets. 

Parachute riggers are trained to pack 
and care for the parachutes and flotation 
equipment on which the lives of aircrews 
depend. To qualify as specialists, riggers 
must “drop test” their chutes to open in 
314 seconds from airplanes at 250 feet ele- 
vation with 150-pound dummies attached. 

Radiomen learn how to send and re- 
ceive, repair, maintain and install aircraft 
radio, must master operational net and 
airdrome tower procedure. 

Glider mechanics know gliders from 
nose to rudder, are taught to build new 
ones, if necessary, from the wrecks of a 
half dozen old ones. 

Aerial photographers study photog- 
raphy by taking the picture, developing 
the negative, printing the result. For 
war’s eyes they learn about mosaics, 
aerial cameras, projection and enlarge- 
ment. 

Weather observers learn to use and re- 
pair the instruments that measure baro- 
metric pressure, rainfall, wind-speed and 
direction, temperature, amount of mois- 
ture in the air. 

Weather forecasters are a specially-se- 
lected group of observers trained in al- 
gebra, physics and trigonometry, who at- 
tend major colleges for advanced meteor- 
ology. 

Teletype maintenance men are taught 
battery and generator characteristics, 
basic magnetic phenomena and circuit 
wiring, teletype circuits, repair of teletype 
machines. 

Aviation cadets in training detachments 
are schooled for the duties and responsi- 
bilities of technical officers. 

The Officers’ Training School at Miami 
Beach is both an orientation school for 
men commissioned directly from civilian 
life and‘a “refresher” school for adminis- 
trative officers. 

Specialized schools have included these: 
Air Forces Intelligence School at Harris- 
burg, Pa.; Administrative Inspectors’ 
School at Fort Logan, Colo.; the Photo- 
graphic Officer Pilot School at Lowry 
Field, Colo.; the Statistical Officers’ School 
at Cambridge, Mass.; and administrative 
officers’ training at Miami Beach, Fla. END 


Combat Lunches 


HE Quartermaster Corps of the Army 

has developed a special combat lunch J 
for Army Air Forces bomber crews on 
flight missions of eight to 12 hours dura- 
tion. Packed in units sufficient for three 
men, the combat lunch consists of food 
either requiring no further preparation 
or readily converted into hot dishes in 
planes equipped with electric hot plates 
or other cooking facilities. 
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Whether it's a spot landing on a flat-top's pitch- 
ing platform—or a spot-shot at a warship of 
the Slinking Sun, American skills combine to 
complete the mission. And Johnnie hits the spot 
with nice precision. Success becomes almost 
commonplace when repetition dulls the edge of 


AIRCHOX COMPANY, Division of 


CE 


‘> 


Aviano 








novelty. But the wonder of it grows when one 
considers what American aviation has accom- 
plished in the brief period since Pearl Harbor 
Johnnie Tojo also hit a spot that December day 
—a tender spot that annoyed America into 
building the greatest Air Force in the World. 


General Offices, 8S. Michigan Ave., Chicago 


WORLD’S LEADING MANUFACTURERS OF AERONAUTICAL SAFETY EQUIPMENT 
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North American Mustang 


There they go! Roaring cannons on wings! Swooping from the sky... strafing... 
spitting streams of savage steel. In their wake, the mark of America’s might. 
Hats off to the performance of those daring Yankee raiders ...and to millions 


here at home from whose skill stems plane performance that rules the sky. 


Hydraulic Pump 


featuring exclusive 


PESCO pressure- In Aircraft Hydraulics, Fuel Pumps, -m 
loaded principle. . " ~~ a 
Air Pumps, Related Accessories... 


¥ . PERFORMANCE POINTS TO (Zi FIRST 


DIVISION BORG-WARNER, CLEVELAND, OHIO 
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Peacetime 


HEATH BGNDBED 
PLYWOOD FEOATS 
Serving America’s mili- 
tary aviation today— 
adding to your flying 
pleasure tomorrow. 


PLASTIC 
WINDSHIELDS 





AIRCRAFT 
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PRODUCTS 
are now 7 


serving 
the Air Forces 


of America 


Since many years before the 
war, Heath components and 
assemblies have been in evi- 
dence on every airport in 
America. With this proof of 
product acceptance by experi- 
enced pilots and instructors, 
more and more aircraft manu- 
facturers have turned to Heath 
for quality parts and assem- 
blies—for solutions to plastics 
and plywood problems. We in- 
vite your inquiries. 








PLYWOOD 
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LONG BEFORE the empty wastes 
of the oceans and the remote 
forests had awakened to the 
throbbing of motors of airlines 
or the Air Transport Com- 
mand, air trails were blazed 
by pioneers. Clarence Cham- 
berlin, Clyde Pangborn, Cap- 
tain Mollison, Newfoundland 
to Ireland! Japan to Washing- 
ton State! Many another. 


If you remember when those 
names made headlines, you'll 
probably remember, too, the 
phrase, “in a Bellanca’. Time 
after time, these rugged ships 
were chosen by air pioneers 
who were gambling with their 
lives against the unknown. 


This aerial trail blazing put 
Bellanca planes on many a 
tough back-country cargo or 
mail line where they’re still 
doing a vital job today, while 
Bellanca builds twin-engined 
Advanced Trainers for the Air 
Force. 


SEEMS NO TIME at all since 
Roebling was turning out the 
control cord for the first “non- 
stop Atlantic flight” planes. As 
we look back, we realize that 
ever since we equipped the 
early “crates” with Aircraft 
Wires, we’ve been learning— 
toward the big job we’re doing 
today. Aircord Division, John 
A. Roebling’s Sons Company, 
Trenton 2, New Jer- 

sey. Branches and 
warehouses in prin- 
cipal cities. 





NAMES 
the U.S 






must never 
forget 
AERONCA 
AIR CRUISERS 
BEECH 
BELL 
We BELLANCA 
BOEING 
BOWLUS 
BREWSTER 
CESSNA 
COMMONWEALTH 







ONSOLIDATED 
VULTEE 


CULVER 


CURTISS 
WRIGHT 


DOUGLAS 
FAIRCHALD 


















FLEETWINGS 
FLETCHER 
FORD 
G&A AIRCRAFT 
GENERAL 
MOTORS 
GOODYEAR 
GRUMMAN 
HOWARD 
NTERSTATE 
LOCKHEED 
MARTIN 
McDONNELL 
NORTH 
AMERICAN 





NORTHROP 


*In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 
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The Bomber Is Born 


(Continued from page 110) 





In December, 1936, a worried airman at 
Seattle penned a letter to his boss. 

“Dear General,” wrote Maj. John D. 
Corkille, Air Forces representative at 
Boeing. “One of the eastern papers this 
morning stated that the B-17 was too 
large for Army pilots to handle. Any 
pilot who has flown heavy planes can fly 
it. This plane will take off short, land 
short, will carry heavy loads and is very 
fast. It is the last word in airplanes.” 

From “the general,” Henry H. Arnold, 
at that time assistant chief of the Air 
Corps, came reassurance: 

“I agree with you about the B-17 and 
things are not as bad as they seem, so 
cheer up and don’t worry too much about 
what you read in the papers.” 

In the next few months, Fortresses flew 
higher, faster and farther, with heavier 
loads than any other military plane. 
Langley Field pilots took them to Buenos 


Aires, to Rio, Bermuda, and Bogota, Co-- 


lombia. 
Wright Field had ordered a 14th 
B-17 for “static testing.” In 1938, how- 


ever, a heavily-loaded Fortress stalled 
without warning, spun through overcast, 
landed safely on bent wings. The B-17 
had withstood more strain than its de- 
signers claimed. No laboratory could 
have proven more. 

The Materiel Division rushed the test 
model to flying status and installed turbo- 
superchargers, The YB-17A, rescued from 
a dull life on the ground, became the first 
stratosphere bomber. 

Meanwhile the Air Forces, which never 
has put all its eggs in one basket, sought 
another four-engined bomber as team- 
mate to the B-17. Consolidated Aircraft 
got the nod with a land-based cousin of 
its giant flying boats. 

Within nine months, the Consolidated 
B-24 grew like a well-designed house 
whose builder watches the trails and er- 
rors of other men. From early Martin 
to late Boeing, Consolidated profited from 
aviation’s past. 

All through the summer of 1939, while 
the B-24 was building, the B-17 celebrated 
the Air Forces’ 30th anniversary by 
smashing the big-bomber records of the 
world for speed, load and altitude. The 
first B-17B set a non-stop, transcontinen- 
tal record. 

Then war made record-breaking the 
business of victory. And war forced the 
world’s airplanes, ready or not, into the 
air. 

General Arnold recognized this. He 
knew that minor design changes must not 
freeze production. His motto: Get ’em 
built. 

He also watched the future that must 
safeguard the present. “No foreign coun- 
try,” he said, just before Poland fell, 
“should ever have an experimental air- 
plane with greater range than an ex- 
perimental bomber of our own.” 

The Fortresses’ record-breaking flights 
had given the Air Forces a whopping 
birthday present. On December 29, 1939, 
Consolidated had its Christmas present 








ready and test-flew the new big bomber 
successfully for 20 minutes over San 
Diego. Its official flight came two months 
later. The B-24 had slimmer and higher 
wings, a fatter fuselage than the B-17 
twin tails instead of the Fortress’ singk 
“dorsal fin.” 

In remarkably brief time, the B-24 had 
emerged from the drafting board to a 
perfect take-off—but in that time war 
blew the lid off plane production and the 
sky was the limit. 

The Air Forces, airplane companies and 
the nation’s auto-makers went into a 





huddle to reduce man-hours per plane 
and adapt assembly-line methods to 
bombers. The runways came to Detroit. 
The Wright Brothers’ bicycle shop had 
been swallowed in Willow Run. 

Well before Pearl Harbor Fortresse; 
and B-24’s were battling for Britain 
Fortresses struck the Brest docks, bombed 
Hamburg, attacked Nazi convoys in the 
Mediterranean. Equally valuable wer 
the new B-24’s, which the British named 
the Liberator—a fighting word at a time 
when German power had swept Europe. 

Two formations of B-17’s sped to th 
Philippines just before Pearl Harbor. By 
no means the 1943 super-bomber, they 
battled Japs from the Indies to Australia 
Combat missions tested guns and armor 
Power gunnery was improved. Mor 
gunners were trained. Within weeks, the 
deadly “stinger” in the Fortress’ tail was 
killing every Jap in range. 

A Fortress brought Colin Kelly a hero’ 
fame. Another evacuated General Mac 














Arthur from the Philippines. A third 
flown by Capt. Hewitt Wheless, foughi 
off 18 Jap Zeros, bombed its target 5W 
miles from base, limped home the las 
400 miles on two engines. 

For the Wheless exploit, airmen coulf 
thank Wright Field’s Materiel Division 
which condemned the Fortress’ origina 
fuel system as “a pile of junk.” Air en 
gineers knew nothing could 
bomber with fuel lines aflame. 

Today’s Flying Fortress—the B-17F—is 
bigger, faster, tougher. Yet its design 
was born in Modei 299 that crashed with 
Pete Hill in 1935. 

Fortresses and Liberators are our pre} 
view of tomorrow. They’re the most ée 
ficient, most versatile stop-gaps in his 
tory, the “last of the small bombers,” # 
General Arnold called the Fortress nd 
long ago. ; 

Seeking bombing skill to match theif 
planes, airmen checked practice bombin 
scores and found some eye-openers. The} 
proved, for instance, that if bombing ef 
rors are cut in half, efficiency is raise™ 
four times. A bombing force that b 
came twice as good at hitting one targ 
could hit three more targets. 

America’s pioneer airmen have taug 
fledglings one basic law: Every bom 
must pay its way. Students hit the targq 
or they don’t win wings and commissio 
Hits on one ship, one drydock, one powe 
plant can hurt the enemy. Why wast 
time and bombs on bad guesses? EN 
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I 
L or in peace—is the challenge and vision of the Lewis 
School of Aeronautics . . . America’s Aeronaufical 
College of the Future. 


TODAY Lewis has the important job of training AVT 
Flight officers for the Navy. TOMORROW— when 
Victory is won—Lewis will again be training 

the youth of the nation in peacetime aviation. 


Lewis is a fully accredited Aeronautical College. 

The courses have full recognition by both Federal 
and State Aeronautical authorities as well as the 
United States Office of Education. Lewis instruction 
in Flight, Master Mechanics and Aeronautical 


Engineering is the finest offered anywhere. 


Applications for registration in post-war courses are 
now being accepted as far as possible in order of 


their receipt. 


CONTRACTORS TO THE UN} 


FLYING 


for lomowed 


-ADING Aviation to ever new horizons—whether in war 


» 
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FREE CATALOG — 42 pages of interesting, detailed information on the 
Lewis School, its facilities, accommodations, faculty, courses and 
subjects. Designed to help you select the courses best suited to your 
abilities. Write for your copy today! 


jie ee ee 7 
LEWIS SCHOOL OF AERONAUTICS |! 
I ! 
1 ! 
| LOCKPORT, ILLINOIS ; 
' Dept. F-10 ! 
; Gentlemen . . . . Kindly send me your illustrated FREE CATALOG ; 
1 lam especially interested in (check course): i 
; [_] Aeronautical Engineering (-] Master Mechanics Course ; 
1 [_] Flight Courses ! 
: Previous Schooling a ——— ™ A ; 
g Nee 
_ 1 
1 are J 
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Rrrr-up ... Rrr-up ... 
Rrrr-up .. rup..rup..up.. 
Minute after minute . . . hour 
after hour . .. day after day 

. this staccato machine- 
chatter goes on, down the long 
lines of intense operators in the 
Switlik parachute factories, 
% % % Sewing for dear life, in- 
deed, that the precious lives of 
those few, to whom so many owe 
so much, shall have that vital 
protection against the hazards of 
combat flying. * *« *« Thru the 
genius of Switlik engineers, 
Switlik methods of production 
have been developed that are 
daily establishing records in 
making more chutes and faster 
deliveries for protecting those 
lives which are speeding up our 
march to Victory.* 





*Two one-hundred-dollar bonds put 
a paratrooper back of the Axis! 









Do your best for the 3rd War Loan drive 


SWITLIK PARACHUTE COMPANY 


Trenton, New Jersey 


























October, 1943 


FLYING 


ROHR craftsmen bridge the gap between power 
plant and airplane with thousands of intricate oper- 


ations which include both manufacture and assembly. 


The painstaking precision of their work contributes 
to the stamina and reliability of many of America’s fa- 
mous bombers, cargo carriers and giant patrol planes. 
Day and night on Rohr’s production lines, huge mo- 
tors move forward to meet the ever increasing tempo 


of the war’s demands . . . a tempo matched by the 


high spirit of Rohr Production Fighters who know 


that speed in the factories saves lives at the front! 


HELPING TO WRITE 


THE STORY OF TOMORROW 


ROHR AIRCRAFT CORPORATION © CHULA VISTA,\CALIFORNIA 
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"AAFSAT" 


Continued from page 82) 











large percentage of the lectures received 
by officers in a bomb group cadre. 

Everyone is brought up to date on the 
latest tactics used by the enemy in vari- 
ous theaters. For instance, with a clock 
diagram superimposed on a bomber, cur- 
rent classes are being shown how Nazi 
fighters have in the past year shifted the 
larger percentage of their attacks on Al- 
lied bombers from five to seven o’clock 
position to the 11 to 2 o’clock sector in the 
nose area. Subsequent intelligence will 
show how a now-secret flight formation 
proved to be the antidote for assaults 
from that quarter. 

Heavily stressed is the brainwork that 
must go on hours and days before a bomb 
is trundled out to the planes. Operational 
Intelligence, Armament, Communications, 
Navigation, Flying Control, Weather—all 
these come in for a big share of the class- 
room instruction for bomber cadres. 

For instance, it is sharply pointed out 
to the AAFSAT bomber student exactly 
what he can expect with certain type 
bombs, why, for instance, a bomb that det- 
onates from mechanism in the tail is bet- 
ter against armor plate than a nose det- 
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"| suppose the sensible thing to 
do is head back to our base.” 


onation. In bomb selection there is a 
huge morale factor to be considered, both 
from the crew’s standpoint and that of the 
enemy target. A survivor of the original 
poorly-equipped, poorly-armed missions 
in the Southwest Pacific area, for instance, 
knows the morale slump that hits a crew 
when the racks carry only 100-pounders. 
It is vital to know which type bomb is 
best for a train or a water supply system. 
It is even pointed out how morale-shat- 
tering the 4,000-pounder is to a civilian 
population in winter—not so much for 
the total destruction as for the window- 
shattering qualities. 

In addition to teaching the doctrine and 
technique for precision bombing, 
AAFSAT impresses on its students the 
importance of bringing home those quar- 
ter-million dollar bombers and their valu- 
able crews. For this, the new science of 
flying control is being improved and 
taught at AAFSAT. New tactics which 
enable a crippled bomber to get away 
from short-ranged enemy fighters is a ba- 
sic course at AAFSAT. 

In its academic area, AAFSAT has lit- 
erally “moved heaven and earth” to bring 


an 
nn 
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to its bombardment students the latest in 
synthetic training devices. 

For navigators there is a custom-built 
heaven with a full stock of stars that can 
be set exactly as the constellations will 
be the night the student makes his first 
run over an AAFSAT theater target—or 
Berlin, or Yokohama. Bombardiers watch 
screens displaying the terrain of the very 
target area they’ll be plastering several 
days or months hence. They'll bomb 
these targets, registering synthetic hits 
and misses. 

Amazing as is the wonderland of syn- 
thetic material, a majority of the students 
will spend the greater part of ther 
AAFSAT time in tents and planes out at 
one of the bombardment airdromes 
They’ll be working 12 and 18 hours daily 
running missions far out into the Gulf a 
Mexico or across the AAFSAT area. These 
missions, from briefing room to target and 
back to intelligence interviews, will be 
duplicates of raids already made in this 
war. These raids are superimposed over 
Florida and re-run for the lessons in both 
offensive and defensive tactics. Leaders 
in these missions are officers who actually 
participated in the flight when they were 
“playing for keeps” in the Southwest Pa- 
cific, in Africa or over Germany. 

A ground force commander prays, via 
radio or field telephone, for a long arm 
to quiet Axis batteries just outside the 
accurate range of his artillery; or an 
enemy truck column moving up supplies 
to a force threatening his flank; or his in- 
telligence reports that sufficient para- 
troopers could take and hold that next 
bridge, until his tanks arrive. His answer 
comes from the Air Support Command. 

The jack-of-all trades assignment of an 
Air Support Command calls for the ut- 
most in versatility, flexibility, ingenuity 
and daring. Therefore, in the Air Support 
Department at AAFSAT, cadres destined 
for work with the nation’s infantry, ar- 
tillery and tanks find a many-sided, fast- 
changing training program. 

The AAFSAT Air Support Command 
has three bases in Florida. Nearby are 
large infantry camps, amphibious troop 
training centers and paratroop schools. 
Thus, both ground and air fighters are af- 
forded an opportunity to work and ma- 
neuver with each other. 

At AAFSAT student commanders and 
operations personnel learn the almost 
split-second co-ordination that must exist 
between the commander of the ground 
forces and his air support squadrons 
to soften up enemy resistance at the front 
and on the flanks. They see the tremen- 
dous importance of a highly-developed 
communications network between air sup- 
port bases and ground force headquarters. 

Air Support cadre personnel, many of 
whom have had no dealing with ground 
forces in their Army life, get instruction 
in the tactics of the ground elements 
they are to assist. 

At AAFSAT an almost rifle-accuracy i 
low-altitude bombing is taught the pilots 
of light bombardment planes which ma 


neuver so swiftly and so low that the § 


scrawny Florida pines tickle their bomb- 
laden bellies. Dive bombardment also 
comes in for its share of demonstration. 

(Continued on page 260) 
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» gre high 


s— brains 
needed 


These 
precisi ments vitally 
by every bra d forces- 
Deadly effective ast such devices 
do not, and cannot, compar th the in- 
domitable courage of our fighting ™ 
their unbelievable accuracy does P 
humanerror.-- does providethe devastating 
that’s blasting the enemy ovt ofthe 
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an ever-increasing quantity © 
Bearings, pioneered by Bulova, 
sion instruments that enable ships to © 
gate and planes to fly --° Also --- 
Altimeters, Rate-of-Climb Indicators, Navi- 
n Watches and Clocks, Telescopes: 
Fuzes and other war instruments. 
your i P 
es is li 
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Time 

Naturally, 
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This is the reason 
they called the tube 


ILYSTRON 


Does it seem far-fetched to you? 


Can there be any possible similarity 
between an ocean wave and an ultra- 
high frequency tube? 


As a matter of fact, there’s a very 
definite similarity. 


A breaking wave is the best way we 
know to picture what happens to elec- 
trons in the KLYSTRON tube invented 
by the Varian brothers— Russell and 
Sigurd—and Dr. William W. Hansen. 


Inside this tube, the inventors were 
able to direct a stream of electrons 
which concentrated their power and re- 
leased it much as waves do when they 
mount into crests and crash on the 
shore. 


That’s why the tube is called KLYSTRON. 
The name comes from a Greek word 
that denotes the breaking of waves on 
a beach. 

Initial research on the KLYSTRON 
was done in California at Stanferd 
University. The Sperry Gyroscope 
Company was quick to see the tube’s 
possibilities. So they helped the invent- 
ors carry on further development of 
the KLYSTRON as a valuable tool of war 
and aeronautics. 

When the tube got beyond the early 
experimental stages, the Varian broth- 
ers and Dr. Hansen joined Sperry’s 
staff of inventors, engineers, and re- 
search men. 


With the close co-operation of the 
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Army and Navy, the development and 
perfection of the KLYSTRON continued, 
and is still continuing. 

Applications of the KLYSTRON in- 
clude the generation, amplification, and 
reception of ultra-high frequency waves. 
Naturally, they are being devoted ex- 
clusively to war uses at present. 

When the war is won, Sperry re- 
search will explore the fascinating field 
of KLYSTRONICS** in relation to the 
comfort and security of a world at peace. 


SPERRY 


GYROSCOPE COMPANY, Inc. 


BROOKLYN, N. Y. 
Division of the Sperry Corporation 





4 x 
n<PEARY 
=x 
*KLYSTRON is a registered trademark 
of the Sperry Gyroscope Company— 
Registration No. 371650. 
** Trademark 
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BORN: FEBRUARY 8, 1941 


I’m the Primary Trainer the Army 
Air Forces Spent Years to Develop. 
I’m Safe as a Cradle. 


Officially, I’m a Boeing PT-17 Kaydet...now 
one of thousands. 27 months ago I was first 
on the flight line at THUNDERBIRD FIELD. 
Hundreds of cadets have nestled in my cockpit 
for their solo flights. 225,540 miles are behind 
me...8% times around the world...and I’m 
Still going strong. I’m helping... right here in 
Arizona...to make the air safe for all the world. 


THUNDERBIRD FIELD @ FALCON FIELD ¢ SKY HARBOR ¢ THUNDERBIRD tf 
TRAINING THE FINEST FIGHTERS TODAY, THE FINEST FLYERS TOMORROW 


CONTRACTORS TO THE UNITED STATES GOVERNMENT © UNITED STATES ARMY * UNITED KINGDOM GOVERNMENT 


FLYING 








Behind the Scenes is that unsung crew of 
mechanics that keep me ticking... keep all of 
us PTs ticking for thousands of hours. Every 
morning they check me over...check me in de- 
tail three times a month, Only once have I 
been off the flight line for more than a day. 


I remember my first trip to “Overhaul.” 1512 
hours, I'd had, in the air. There, expert hands 
found and fixed my bumps and scratches... 
again replaced my motor. This is my third, 
freshly overhauled...sweet-running. 


No wonder I’ve brought cadets in safely 
7,267 times...and I’m still as good as new. 





WEIGHT: 1926 LBS. 8 OZ. 


Here’s Why | Tell You All This. When war 
made expansion necessary, the Army Air 
Forces turned to selected civilian schools 
like “SOUTHWEST” for assistance. In me the 
flier is born. Later the fighter is made. 
Primary training is the foundation of it all, 


Bet your bottom dollar we PTs are made and 
kept in perfect condition as part of Army’s 
program to quickly, yet safely develop the 
most competent fliers in the world, 


SOUTHWEST 
AIRWAYS 


Phoenix, Arizona 











. . « and Republic 
stands for Speed! 


‘“THUNDERBOLT WORLD” is 
only 7 miles from where you sit 
as you read this. But, chances 
are, you’ve never been there, 
for it’s 7 miles straight up. 


It takes punch to get a Yankee 
fighter pilot up ...up...up 
... into the midnight blue sky 
of “Thunderbolt World’—and 
keep him there, better than 
the best the Jerries and Nips 
can send. Punch of a singing 
2000 horsepower, turbosuper- 
charged. Punch of 8 guns, cali- 
ber 50 ** 614 tons of punch, 
moving at over 400 m.p.h., 
with every inch of its length 
and span packed with flying 
and fighting equipment. 


Mark Thunderbolt — another 
leader in America’s long list 
of specialized aircraft built for 
specialized jobs. And mark 
Thunderbolt World as a region 
where 400 mile-an-hour mail, 


and cargo—and even you may 
travel, come Victory! 





PACKING flying and fighting 
power into American aircraft 
is the maker’s job. Keeping 
that power on leash is Roeb- 
ling’s job. Next time you see a 
fighter bore into the blue, give 
a thought to the quality of the 
slender steel cords that swing 
its controls at the pilot’s touch, 
We're thinking of it 24 hours 
a day. Aircord Division, John 
A. Roebling’s Sons Company, 
Trenton 2, New Jer- 
sey. Branches and 
Warehouses in Prin- 
cipal Cities. 


ROESLING/ 


NAMES 
the U.S 


CONSOLIDATED 
aia: 


ULVER 


NORTH&OP 
PIPER 
WH repuaric 
RYAN 
STEARMAN 
TAYLORCRAFT 
TIMM 
VEGA 


VOUGHT 
SIKORSKY 


WACO 


*In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 
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(Continued from page 256) 

Another important mission of Air Sup- 
port—observation and photography — is 
being developed at AAFSAT, where pilots 
of fighter-type aircraft learn to streak 
into an enemy area, photograph it with 
the fastest cameras in the world and be 
gone before ack-ack-guns or fighters can 
be alerted. 

At one of the AAFSAT Air Support 
Command bases, procedures and tactics 
for evacuating the sick and wounded by 
air are being worked out. At the same 
base troop carrier squadrons, co-oper- 
ating with airborne infantry outfits, de- 
velop the best tactics for landing troops 
by plane, glider and parachutes in enemy- 
held territory. In emergencies it is also 
an Air Support function to supply the 
troops landed in that manner. 

To insure the best control possible for 
the ground force commander (who must 
use a bombardment squadron with as 
much accuracy and skill as he would use 
a limited amount of artillery when clear- 
ing a way for his troops) the communi- 
cations section of the Air Support Com- 
mand is one of the most vital in its many- 
sided functions. 

Every plate of beans, every mechanic’s 
toothache or laundry, every aircraft part 
from a pea-sized nut to a four-engined 
bomber, every drop of 100-octane gasoline 
or gram of explosive is a responsibility of 
the Air Service Command of an air force. 

The situations that “snafu” an air force 
in its thrust at the enemy are met face-to- 
face under theater of operations condi- 
tions by students at AAFSAT. 

With an Air Force commander’s supply 
and service bible, AAF Regulations No. 
65-1, the Air Service department of 
AAFSAT teaches all administrative sup- 
ply and service personnel in fighter, bom- 
bardment and air support cadres as well 
as the key men in the various air depot 
groups, supply squadrons, service groups, 
quartermaster, ordnance, engineer, signal 
and airdrome outfits. 

The AAFSAT air force has its own gen- 
eral depot and all the elaborate service 
and supply networks that an independent 
air force would have in a theater. Its large 
_ layout serves as a general hospi- 
tal. 

Out front in the AAFSAT theater is the 
service center area, where a complete 
demonstration service group is so well 
camouflaged that one would never suspect 
that the third echelon maintenance for 
nine air fields is being handled by me- 
chanics and mobile equipment hidden 
away there. 

Quartermaster trucks from one depot 
supply nine AAFSAT installations with 
their daily food, giving 24-hour service. A 
bakery on wheels provides fresh bread 
daily for outlying installations. Trucks 
on their return trips bring in salvaged 
clothing and equipment. Mobile laundries 
provide clean clothes for troops in the 
field. Mobile shops handle shoe repairs. 

Into this highly mobile and thriving 
service set-up are sent the AAFSAT stu- 
dents for training. They, too, are quar- 
tered in tents and temporary barracks, 
living on what is brought in daily by 
truck—and, in some test operations, flown 
in by air. An airplane mechanic who has 
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spent most of his Army life working in 
well-stocked, elaborately-tooled hangars 
gets his final lesson in motor overhaul un- 
der the shade of a small oak tree, using 
parts checked out of a mobile supply truck 
and doing fine lathe work in machine 
shops on trailers. 

To add realism to the operation, march- 
es and truck convoy movements are made 
with air protection and simulated air at- 
tack. An aviation engineer outfit works 
at building a theater of operation air- 
drome. Around all tents and at strategic 
points for repelling an attack are slit 
trenches and cleverly hidden subterra- 
nean command posts. Such units are oc- 
casionally tested with a surprise visit by 
paratroops. 

In this way, the adjutants, the supply 
and intelligence personnel, and all others 
holding what have been called “GI white- 
collar” jobs are taught to handle adminis- 
trative jobs on one hand and be ready to 
trade a typewriter for a tommy gun ona 
moment’s notice. 

AAFSAT doesn’t confine itself to teach- 
ing in its four departments—bombard- 
ment, air defense, air support and air 
service. Each department has its own 
test and development section where ex- 
perts, scientists, pilots and tacticians do 
research and pioneering work in the tac- 
tical use of new equipment. 

A new-type fighter, for instance, is 
hatched out of a factory. It was built un- 
der specifications of the Materiel Com- 
mand, Wright Field. The AAF proving 
ground tested it for strength, endurance 
and fire power. But the test and devel- 
opment section of AAFSAT’s Air Defense 
Department gives it the final working 
over and examination for use against 
known enemy capabilities. 

The Army Air Forces Board (consist- 
ing of the assistant commandants of the 
four AAFSAT departments, the director 
of tactical development and other mem- 
bers named by the commanding general, 
Army Air Forces) then review the report 
and pass it on to the commanding general 
of the Army Air Forces with recommen- 
dations for improvements in the plane, 
or for its best use in combat. 

Most of the new equipment and meth- 
ods used in the Air Forces all over the 
world will be passed on by the AAF 
Board, whether it’s goggles for night 
fighter pilots, radio equipment for locat- 
ing lost pilots or a new field manual for a 
specialized type of aviation. 

The co-ordinator of all this reseach is 
the AAFSAT director of tactical develop- 
ment. His is one of the most important 
tasks in the school. If intelligence re- 
ports that the Japs or the Germans have 
a new type weapon, it’s his job to get 
something developed out of what we 
have, or can produce, which will counter- 
act it. 

AAFSAT is also an “intelligence bank” 
for the Army Air Forces. On hand are the 
newest tactics and techniques of our 
weapons and equipment, and information 
on what the enemy is up to in every the- 
ater. 

The heavily-guarded Air Room at 
AAFSAT, with daily-posted situation 
maps and last-minute intelligence from all 

(Continued on page 268) 
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FOR FIGHTING FLIGHTS TODAY— 


As a seasoned builder of precision devices, AC Spark Plug 
Division of General Motors Corporation was selected,— in 
some instances before Pearl Harbor,—to make several prod- 
ucts for the air war. Today, the United States Army Air 
Forces, the United States Navy, and the Royal Air Force are 
using these AC products. The list includes, in addition to 
Browning .50 calibre machine guns, a new ceramic type AC 
spark plug, the Sperry Automatic Pilot, special silver lined 
engine bearings, oxygen pressure gauges, torpedo directors, 
and bombsights. 


Wherever the gage of aerial combat has been thrown down 
to our flying fighters, these devices are in service. The record 
of their behavior needs no emphasis here. 


BRING VICTORY QUICKER—BUY U. S| WAR SAVINGS STAMPS AND BONDS 














FOR PEACEFUL FLIGHTS TOMORROW — 





When the swords and spears of war are finally laid on the 
anvil of peace, AC will continue to make precision products 
for the air. Thus, the skill and experience acquired by building 
for battle will be added to the ‘‘know how”’ of pre-war days 
to assure greater excellence in aircraft devices. The good service 
which motorists have long received from AC products on land 
will be matched in AC products engineered and built for the air. 









= AC plants proudly display the Army-Navy “E”’ burgee, with white 
star, for outstanding production achievements; and also the ‘‘Minute 
Man” flag, which indicates that AC workers are investing 10% of their 

income in War Bonds and Stamps. 











AC SPARK PLUG DIVISION — GENERAL MOTORS CORPORATION 
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The 
AIRCRAFT TUBING MANUAL 





WITH VITAL FACTS ON 











The Most “Effective” Method eeeceseaeumal ae 
Protecting Metal Tubing... = 
Protecting Flexible Tubing... .4 
Shipping Hydraulic Units 6 
Protection Fittings In Use..... = 
Solving Torque Problems 10 
APPROVED TUBING DEPARTMENT METHODS 13 
Types of Tubing....... 16 
Treatment Prior To Installation 17 
Storing Precautions —— 
Burnishing. ‘ 19 
Capping Lines ‘ 19 
Types of Fittings. 21 
Installing Lines 22 
Importance of Proper Torque 22 
Solving the Problem of Proper Torque 2 
Measuring Torque—The Hard Way. 2s 
PI I ciicetininccsinnsansotncssnns ’ 26 
General Information. : 27 
Summary........... ; = | 
Appendix: Tables. deadenniiae 
Compiled By 


TUBING SEAL-CAP, INC. 
21S WEST SEVENTH STREET @ LOS ANGELES, CALIFORNIA 
Eastern Representative: 428 New Center Bldg. @ Detroit. Michigan 









ircraft Tubing Manual 


; 


A complete thirty page handbook describing practical shop- 
proven methods for handling, storing, protecting and install- 
ing metal and flexible tubing. Including sections on insuring 
the precise torquing of all types of fittings and bolts... how to 
ship hydraulic units... photographs of work in progress... 
detail charts... sectional figures analysing proper tubing proe 
cedure and other valuable reference material. Available at no 
charge or obligation when requested on your firm letterhead. 
Address: TUBING SEAL-CAP, INC. —215 WEST 7TH 


STREET — LOS ANGELES, CALIFORNIA. Eastern Repre- 
sentative — 428 New Center Building — Detroit, Michigan 











@ Everywhere future-minded 
engineers are analyzing 
America’s wartime achieve- 
ments with the view of further 
advancements in both con- 
struction and operating effici- 
encies and economies. 


One of these developments 
is Haskelite Plymold—the 


newest precision material. 


Haskelite Plymold is ply- 
wood in a new structural form 
which meets strict engineering 
requirements and lends itself to 
mass production. By means of 
the Plymold process, wood 
veneers are laminated over 
simple dies ...in small sizes or 
in sections as large as a bomber 


fuselage. Large sections may be 
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molded in compound curva- 
tures. To meet stress require- 
ments, thickness variations can 


be provided in any section. 


Now widely used in the 
mass production of advanced 
training planes and gliders 
and sturdy PT boats, Haskelite 
Plymold has convincingly 
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demonstrated its versatility 


and dependability. 


In your planning for new and 
improved products shaped to 
meet ever changing war and 
peace time needs, you will do 
well to look searchingly into 
the possibilities of Haskelite 
Plymold. 


*(T. M. Reg. U. S. Pat. Off.) 


HASKELITE MANUFACTURING CORPORATION 
GRAND RAPIDS 2, MICHIGAN 


OFFICES: CHICAGO ° 


DETROIT ° 


NEW YORK 


gH ASKELITE 


MARINE PLYWOOD) AIRCRAFT PLYWOOD 
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Send for your personal copy of this 
famous Flying Fortress painting 


TUDEBAKER still has a limited supply of beautiful 
art prints of this dramatic Flying Fortress painting 
by Frederic Tellander. 

The prints are in full color on a heavy paper stock 
suitable for framing. They’re 24 x 22 inches in size and 
free from advertising. They’re shipped in a ‘special 
mailing tube. If you wish one, may we suggest that 
you order your copy at once, enclosing the nominal 
sum of 10c to cover mailing cost? Address your 
request now to Studebaker, South Bend 27, Indiana. 


Studebuke 


More than 140,000 copies of this ‘Flying Fortress Over 
the Sea at Sunrise”’ have already been mailed—to mem- 
bers of the armed forces and their families—also to 
many others who say this is the finest illustration of a 
Flying Fortress ever published. 

Studebaker’s war job is producing ever-increasing 
quantities of Wright Cyclone engines for the Boeing 
Flying Fortress—big, multiple-drive military trucks— 


other vital war matériel. We are proud of our assign- 
. 


ments in the arming of our Nation and its Allies. 


CYCLONE ENGINES 


sana Aygo Fortes 


FOR THE BOEING 
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The Latest Additions to the PITMAN List 


43. Air Transportation Navigation 


By P. H. Redpath and J. M. Coburn 
618 pp., illus., Published 1943 


$0sdeve Price $5.00 
44. Outline of Weather Science 

By lt. C. W. Barber 

256 pp., illus., Published 1943......... 


Skymaster 
. we Price $2.50 
45. Production Planning and Control 
By H. D. MacKinnon, Jr. 
. Price $3.75 
46. 


By Chris J Frey and Stanley S. Kogut 
204 pp., illus., Published 1943 


a .....Price $3.00 
47. Girl's Mechanic Handbook 
By D. J. Brimm, Jr. 
150 pp., illus., Published 1943 


$1.50 
Modern Airfield Planning and Concealment 


By Major Merril E. De Longe 4 
«we * LOCKHEED * 


200 pp., illus., Published 1943 $4.00 
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ITMAN acclaims the ARMY AIR CORPS—for its 
magnificent role in the global drama of Unconditional 
Surrender . . . the Army Air Corps applauds Ameri- 
can industry—for producing a stead 
world's greatest combat planes . . . and America's lead- 
ing aircraft manufacturers salute Pitman for our valuable 
contributions to this miracle of production. 
PITMAN AVIATION BOOKS—internationally known and 
used—lead all other technical literature in helping to 
train the brains that have blackened Axis skies. Everyone 
uses Pitman Books . . . executives, designers, engineers, 
inspectors, mechanics—instructors, students—experts at 








stream of the 


the top and beginners at the bottom. 


Automotive Engine Testing 
By F. M. Gruber 


477 pp., 238 illus., Published 1940. . . Price $4.75 
Aircraft Diesels 
By P. H. Wilkinson 
286 pp., 160 illus., Published 1940. . . Price $6.00 


Photogrammetry 


By Col. B. B. Talley 
620 pp., 300 illus., Published 1938. . Price $10.00 
Outline of Air Transport Practice 


By A. E. Blomqutst 

412 pp., illus., Published 1941....... Price $4.50 
Aircraft Mechanic's Pocket Manual 

i J. A. Ashkoutt 

176 pp., illus., Revised 1942.........Price $1.50 
Machine Tools in Aircraft 

By R. R. Nolan 

166 pp., illus., Published 1941..... 
Aircraft Torch Welding 

By C. Vion Borchers 

164 pp., illus., Published 1941 Price $1.50 
Analytical Design of High Speed iIn- 
ternal Combustion Engines 
4H F. M. Cousins 

240 pp., illus., Published 1941. . 


Price $1.50 


Price $3.50 
Industrial Plastics 
By H. R. Stmonds 
398 pp., illus., Revised 1942......... Price $4.50 


Metal Aircraft Construction 

By M. Langley 

320 pp., illus., Revised 1941......... Price $5.00 
Aircraft Apprentice 

By Lesite MacGregor, 

144 pp., illus., Publifhed 1942....... Price $1.50 
Aircraft Assembly 

By C. F. Marschner 

127 pp., illus., Published 1942....... Price $1.00 
Modern Plywood 

By Thomas D. gg J 

380 pp., 195 illus., charts, tables, Pub- 
lished i941..... : ....Price $4.50 
Wood Technology 

By — D. Tiemann 

5 3 ae ....Price $3.50 
Aircraft Engine and Metal Finishes 

By Myron A, Coler 

137 pp., illus., Published 1942....... Price $1.50 
Aircraft Riveting 


By E. R. Lear and J. E. Dillon 
138 pp., illus., Published 1942....... Price $1.25 
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On sale at your local book shop or order by number from this list 


* 
1. Aircraft Sheet Metal Work 
By H. E. Boggess 
128 pp., illus. Published 1941........Price $1.00 
2. Preliminary Airplane Design 
By Capt. R. C. Wilson 
80 pp., Published 1941.............Price $1.00 
, 3. Aircraft Blueprint Readin 
By H. V. Almen and R. K. Meaa 
127 pp., Revised 1942 ... Price $1.00 
4. Practical Mathematics of Aviation 
By A. E. Downer 
c 144 pp., Revised 1942 . Price $1.00 
5. Aircraft Inspection Methods 
By N.C. Bartholomew 
"4 138 pp., illus., Published 1940. . . .Price $1.25 
6. Elementary Aerodynamics 
By Group Capt. D. C. M. Hume 
144 p., illus., Published 1941........ Price $1.50 
7. The Aircraft Propeller 
By R. Markey 
174 pp., illus., Revised 1942.........Price $1.50 
8. Aircraft Maintenance 
By D. J. Brimm and H. E. Boggess 
512 pp., 700 illus., Published 1940... Price $2.50 
9. Aircraft Engine Maintenance 
By D. J. Brimm and H. E. Boggess 
479 pp., 500 illus., Published 1939. . . Price $2.50 
> 10. Experimental Aerodynamics 
By H.C. Pavtan 
171 pp., 80 illus., Published 3940. .. . Price $2.50 
11. Seaplanes 
By D. J. Brimm, Jr. 
158 pp., 69 illus., Published 1937... .Price $2.50 
12. Lightplane Flying 
By W. Langewtesche 
221 pp., 16 illus., Published 1939... .Price $2.50 
13. Flight Without Power 
By Major L. Barrtnger 
262 pp., 112 illus., Revised 1942... .. Price $3.00 
14. Aircraft Materials and Processes 
By G. F. Titterton 
356 pp., illus., Published 1943....... Price $3.00 
15. Airplane Design Manual 
By F. K. Tetchmann 
446 pp., 179 illus., Revised 1942 Price $4.50 
16. Aircraft Radio & Electrical Equipment 
By H. K. Morgan 
384 pp., 80 illus., Revised 1941...... Price $4.50 
17. Aeronautical Meteorology 
By G. F. Taylor, Ph.D. 
472 pp., illus., Revised 1940......... Price $4.50 
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Please send me the following book (s) No. (s) 


The American Student Flyer 

By Merrill C. Hamburg and George H. Tweney 
700 pp., illus., Published 1942....... Price $1.50 
Private Pilot's Handbook 

oy 4. G. Norwood 

264 pp., illus., Published 1942 Price $2.50 
Aircraft Spot and Seam Welding 

By George Kuntz 

114 pp., illus., Published 1942....... Price $1.25 
America Fledges Wings 

By R. M. Cleveland 


232 pp., illus., Published 1942....... Price $2.50 
Handbook of Aeronautics 

Sh eee ..Price $10.00 
S Sesseeeeers> * Price $7.50 
SG icticnccenceesenevess Price $6.00 
Complete Air Navigation 

By D.C. T. Bennett 

398 pp., illus., Published 1942....... Price $5.00 
Introduction to Aeronautical Engi- 
neering 


a. Volume I_ ~—Mechanies of Flight. Price $2.75 
b. Volume II _—Structures...... Price $2.25 
ec. Volume I1I—Materials......... Price $3.00 
Marine Aircraft Design 

By Wiltam Munro 


LoD Leche Peaeoer bene esos Price $4.50 
Practical Aircraft Stress Analysis 
By D. R. Adams 
168 pp., Published 1940............ Price $2.50 
Learning to Navigate 
By Weems & Eberle 
Sea Mswne 00-000 0severceeses Price $2.00 


By R. K. 
SE SEE Price $3.50 
Modern Metallurgy for Engineers 


By Frank T. Stsco 

432 pp., illus., Published 1941...... Price $4.50 
Glass: The Miracle Maker 

By C. J. Phillips 

431 pp., illus., Published 1941....... Price $4.50 
Micrometrics 

By J. M. Dallavalle 

442 pp., illus., Published 1943. 
Motion Study 

By H.C. Sampter 

160 pp., illus., Pub'ished 1941....... Price $1.75 


iene Price $8.50 
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ee-and engineering that 
raised the Grasshopper 
from “knee high’’! 


OF ALL THE peeping Toms that 
ever ferreted out an enemy 
Position and raced back to 
tattle to hard-hitting U.S. HbMauinis 
artillery, the Grasshopper cer- BEECH 
tainly takes the cake! She’s a 

familiar sight on American sec- BELL 

tors of the battle lines today— 

and brings many a lump to the cncsagaied 
throat of U. S. fliers, who had BOEING 
the first hop in the little 40- BOWLUS 
horse Aeroncas that were the 

predecessors of today’s grown- BREWSTER 
up, battle-wise Grasshopper! 

And those American boys just CESSWA 
can’t forget a debt of gratitude [PTT iia vei 
like that! 

Nor can America forget the CONSOLIDATED- 
Aeroncas—those that taught our VULTEE 
boys to fly the day before yes- CULVER 
terday as well as those that are 
spotting and bearing messages CURTISS- 
today! America is proud of WRIGHT 
Aeronca for a long job carried DOUGLAS 
to a stirring conclusion—as 
they’ll be proud tomorrow of FAIRCHILD 
the Aeroncas and other family 
planes they’re going to be fly- ramet 
ing! For with the experience FLETCHER 
Aeronca has gained in adapting FORD 
its production to turning out a 
Plane like the Grasshopper for MU Well 
a specific wartime job, there 
can be no doubt that Aeroncas GENERAL 
will continue to fill the bill— [iia 
whoever writes it! GOODYEAR 

GRUMMAN 
HOWARD 
INTERSTATE 
LOCKHEED 
MARTIN 
McDONNELL 
NORTH 
AMERICAN 
NORTHROP 


Sa 
REPUBLIC 
RYAN 


 ORDS 
yTROe 
CO gREW” Too! 
STEARMAN 
TAYLORCRAFT 


TIMM 
VEGA 


VOUGHT- 
SIKORSKY 


Waco 


NAMES 
the U.S. 


must never 
forget 
AERONCA 


THE WHOLE development of 
American aviation is stirring 
because it records many cases 
like Aeronca’s . . . in aircraft 
equipment as well as airplanes. 
Here at Roebling we’ve worked 
right from the start of flying to 
develop aircraft control cords 
always worthy of American 
airplanes. Now, while produc- 
ing cord by the ton for our 
mighty air fleets, we are con- 
tinuing the development of 
new techniques, methods, 
ideas to make the controls of 
tomorrow even better than that 
of today! Aircord Division, 
John A. Roebling’s Sons Com- 
pany, Trenton, New 

Jersey, Branches and 
Warehouses in Prin- 

cipal Cities. 


°In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 


ROEBLING 


orilicl in the ace 
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(Continued from page 260) 
the theaters, is a front-row seat for the 
far-flung air and ground operations all 
over the world. 

The cadres streaming through AAFSAT, 
in courses revised and brought up-to-date 
every two weeks, get transfusions of the 
latest information as it applies to their 
special jobs. That, together with the first- 
hand reports from instructors who only a 
few weeks previously were in actual air 
battles, give the cadres a briefing on what 
they are about to face such as no other 
Air Force personnel ever enjoyed. 
AAFSAT observers make round trips to 
the theaters to see how AAFSAT-trained 
airmen fare. 

AAFSAT is also a crossroads of the air 
heroes of this war. In addition to the 
hundreds who go there soon after return- 
ing home, to be interviewed by intelli- 
gence officers for all they know, others 
come back as the heads of newly-activ- 
ated cadres. 

Students alone are not the sole mission- 
aries for gospels of new techniques and 
tactics developed at AAFSAT. Special 
demonstration crews, virtual traveling 
salesmen, go direct from AAFSAT to air 
forces in the theaters, to demonstrate the 
use of a new bombsight, radio device or 
other “hot” improvement. 

Yes, AAFSAT is a prodigious undertak- 
ing, a revolutionary sort of school. Pro- 
gressive airmen several years ago en- 
visioned the dire need for AAFSAT while 
they were students at the small Air Corps 
Tactical School at Maxwell Field. Most 
of them, now generals and colonels, will 
be interested to know that AAFSAT in- 
herited the ACTS motto: “We progress 
unhindered by custom.” END 
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(Continued from page 113) 











been so designed that they break into 
1,000 to 1,500 pieces weighing about 3 
ounce, with velocities up to 4,000 feet per 
second. At 200 feet, the fragments will 
go through a wing or gas tank, cut 
through tires and control wires, perfor- 
ate radiators and intercoolers. Ground 
crews need 25 to 30 hours to repair planes 
damaged by fragments of bombs placed 
90 feet or less from the plane. 

There are two kinds of fragmentation 
bombs. One is anti-personnel, designed 
to burst on contact with the ground and 
spray missiles the size and speed of a .30 
caliber rifle bullet. One design has fins 
for high-altitude release, either singly or 
in clusters. 

By using a mechanical time fuse in a 
fragmentation bomb of the fin type, this 
bomb can be dropped on a lower flying 
formation of airplanes and made to ex- 
plode in their midst. This is the anti- 
aircraft fragmentation bomb. 

Realists always, air ordnance experts 
have not neglected chemical bombs and 
the enemy knows that they will be used, 
if necessary, in retaliation for gas attacks. 
Some samples: 

1. Gases of the type called harassing 
agents hinder operations of troops by 
forcing them to wear gas masks or to 
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remove them in order to sneeze or vomit, 
thus rendering them vulnerable to more 
potent gases. 

2. Casualty agents, such as chlorine, 
mustard gas and phosgene, do bodily 
harm. 

3. Screening smokes produce dense ob- 
scuring smoke in the air. 

4. Incendiary agents produce a tremen- 
dous amount of heat, set fire to combus- 
tible material. 

The chemical bomb case is light steel, 
may be filled with almost any chemical 
agent, weighs about 100 pounds. 

Filled with mustard gas, it becomes a 
casualty bomb. A filling of white phos 
phorous makes it an incendiary or smoke 
bomb. 

A plane may carry 1,500 to 2,000 small 
incendiary bombs. These weigh about 
four pounds, burn at temperatures of 
3,300° to 4,500°, can start fires in cities, 
airdromes or encampments. 

Hand in hand with combat operational 
bombs, the AAF at war uses vast quan- 
tities of practice bombs. These are the 
key to marksmanship. Training with the 
100-pounders is only a step from laying 
the real “eggs.” The AAF has not been 
content to develop bombs. Our airmen 
have learned to use them with devastat- 
ing effect. 

Latest technique is minimum altitude, 
or skip, bombing which proved so effee- 
tive in the Battle of the Bismarck Sea 
By this method the planes attack at maxi- 
mum speed from an altitude just high 
enough to clear surface obstructions. The 
bombs are dropped with such extreme 
accuracy, even against moving targets, 
that no tank or armored vehicle is safe. 
New sights had to be developed, new 
fuses made. [An illustrated description of 
the Army’s skip-bombing technique was 
published in the September issue of Fty- 
ING.—ED. ] 

Another special tactical method is high- | 
altitude night bombing. Flares dropped | 
to illuminate the target descend to a cer- | 
tain predetermined altitude. Here a spe- 
cial fuse causes a parachute to open, al- 
lowing slow descent of the flare. Then 
the fuse ignites the flare, which burns 
with a brilliancy of 800,000 or more can- 
dlepower. 

Every mission requires its own bombs 
and fuses, its own tactics for a custom- 
built attack on the target. This is a game 
as grim as death and it has three funda- 
mental rules: : 

1. Always use a bomb of sufficient size 
to accomplish the destruction desired. If | 
a 1,000-pound bomb is required, a 600- 
pound bomb will not suffice—and a two 
ton monster is wasteful. 

2. Having determined the proper size 
of bomb, never use a heavier bomb, but 
carry more of the right weight bombs | 
and thus increase the probability of se 
curing the necessary hits. EB 

3. Select the fuse that will give the J 
maximum effect against the given target 

These “tactics of realism” explain 
American bombing triumphs in every 
theater. 

We have the world’s best bombers, the 
best crews, the best bombs. In all of 
these—together and not singly—we have 
tools tc win the war. END 
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The envelope that 


helped to seal the | fate of the Axis 


e@ It was late summer 1940; war clouds were 
growing darker. 

High-ranking Army Air Force officers and 
Republic Aviation officials at dinner were dis- 
cussing “the perfect fighter plane.” 

Listening attentively, Republic Vice President 
and Chief Engineer Alexander Kartveli drew an 
old envelope from his pocket and proceeded to 
sketch as the others talked and aired their ideas. 

Based on this original sketch a design in more 
technical form was later submitted to the Army. 
And the answer came back—“Go to it!” 

May 6th, 1941 saw the first flight of the Thun- 
derbolt—the P 47 that is today using its terrific 
punch to drive Axis planes from the skies, 

“ “i x 
Up where Nature’s thunderbolts are born, the 
P 47 carries its six tons of lethal might, with 
assurance and with confidence in the superiority 
of its weapons, its speed, its maneuverability and 
its ability to withstand attack. 


Attack from the elements—as well as the enemy. 
For the precious skin of the Thunderbolt is 
guarded by Valspar Val-Aero Aircraft Finishes. 
Sun, water, temperature extremes—Nature is 
licked when it tries its tricks. Corrosion is ban- 
ished—-vital camouflage preserved. 

Valspar is proud that it rides to Victory with 
the Thunderbolt! 


ALSPAR 





A complete line of dependable Aircraft Finishes 
—that meet Government specifications. - 
Valentine & Company, Inc., Eleven East 36th St., 
New York, N. Y. « Established 1832 + 
Makers of the Famous Valspar Finishes. 






























FLYING 


OOD is playing a role of increasing 

importance in the production of aircraft. 
Calling for the highest kind of skilled work- 
manship, the exacting specifications and intri- 
cate assemblies have been ‘“‘duck soup” for 
Grand Rapids craftsmen with their back- 
ground of excellence in building fine furniture. 


A Unique Set-Up 


Grand Rapids Industries, Inc. — in no sense 
a “pool” — an independently financed corpo- 












Invasion of Sicily—attack led by GLIDER-borne troops 
on wings, many made by Grand Rapids craftsmen. 





blies of wood required for aircraft are 


GRAND RAPIDS Weed- Worker 


COMBINE SKILLED CRAFTSMANSHIP WITH LARGE VOLUME 
CAPACITIES FOR AIRCRAFT PRODUCTION 


The precision specifications and intricate — 
“duc 
soup" for Grand Rapids craftsmen with their back- 
ground of excellence in makiag fine furniture. 
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ration with its officers, management, sales, 
research, engineers, and production personnel 
and departments, correlates and manages 
under binding contract the facilities of its 15 
Grand Rapids plants. Combining the large 


volume production capacities of these plants 


with the skills of experienced Grand Rapids ff 


furniture workers has proved a “natural” for 
the precision and large scale requirements of 
aircraft manufacturing. 


Diversification and Specialization 


With the resources of 15 completely equipped 


and operating plants to draw on, Grand 


Rapids Industries has been able to diversify } 


and yet specialize at the same time—allocating 
to each plant a specific job or part fabrication 
best suited to the individual plant’s capacity. 
For this reason, production has been able to 
concentrate simultaneously on various aircraft 
assemblies, many precision parts. 





How satisfactorily and efficiently this most 


unique set-up operates is seen in terms of | 
f 
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results — results measured in terms of output. 


Proof . .. in the Air 

Breaking all records in adaptability to new 
manufacturing technique, first orders were 
being delivered within 90 days after Industries 
was incorporated. Thousands of planes now 
in the air — the giant troop-carrying gliders 
that led the way in the invasion of Sicily, 
liaison planes, trainers, and mammoth bomb- 
ers bear testimony to the versatility of 
production from the Grand Rapids plants. 


Production for aircraft has included complete 
wings packed for shipment, floor boards, 
various sub-assemblies, tail surfaces, aileron 
assemblies, interior fitments such as bom- 
bardier and navigator tables, pilot seats, 
instructional instruments. 


If it can be built of wood, 
Grand Rapids Industries can build it. 


Grand Rapids Industries has made deliveries 
to, or is now producing vital wood assemblies 
or precision parts for, such leading firms in 
aircraft as Cessna, Timm, Curtiss-Wright, 
Stinson, Waco, and over 15 others — offers 
additional, quickly available, experienced pro- 
duction for whatever can be built of wood — 
solid or laminated — for the aircraft industry. 


You are invited 
to communicate with 





Wings for the eyes of the Army — 
important assemblies for the Stinson L-5 
liaison plane (the ‘flying jeep") produced 
in plants of Grand Rapids Industries, Inc. 























GRAND RAPIDS INDUSTRIES, Inc. 


MONUMENT SQUARE BUILDING— GRAND RAPIDS, MICHIGAN 


] 4 Plants Famous for Fine Furniture United 
in Production for the Aircraft Industry 











Serving on the fighting fronts as well as building 
aircraft — service flag of 472 stars was presented 
to employees of I5 plants of Grand Rapids 
Industries by Colonel Edward C. Black, com- 
mandant of the U. S. Army Weather School 





—— the skills of experienced wood-workers, 
a 


with the large volume capacity and facilities of 
1S complete, operating plants, Grand Rapids 
Industries has been able to diversify and yet 
specialize at the same time — simultaneously 
concentrate on various aircraft production jobs. 
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Weather Goes to War 


(Continued from page 192) 





| Thus bomber crews need medium and 
short-range weather forecasts in planning 
their operations so as to take advantage 
af clouds for concealment, while fighter 
squadrons—except when used as air sup- 
port—must depart on very short notice 
and need only short-range forecasts. 

Our airmen made clever tactical use of 
clouds in North Africa. In one attack, 
Stukas, escorted by Messerschmitts, ap- 
proached an American target in the El 
Guettar area above a bank of clouds 
which concealed the planes from ground 
observation. The Stukas were to dive 
through the clouds, release their bombs 
aind climb back into the safety of the con- 
cealment while the Messerschmitts con- 
tinued a high patrol against intercepting 
fighters. The commander of the Ameri- 
can fighter squadron, however, pulled the 
old mousetrap play. When the Stukas 
came down through the clouds, the Amer- 
icans were right there to welcome them 
and the Messerschmitts up above never 
even knew the dive bombers were being 
knocked off. 

“Weather planning,” it now can be re- 
vealed, has aided AAF cross-channel mis- 
sions as much as bombs. In one attack on 
Rouen, France, storm covered the area. 
The weather forecaster, however, pre- 
dicted that a cold front would pass the 
city and would be followed by a narrow 
front of relatively fine weather with scat- 
tered clouds. The raid was timed to the 
second. Our bombers arrived over Rouen 


ea 














"Il told you that cadet was ‘way ahead of his class." 


just as the front had passed, found their 
break in the clouds and accomplished 
their mission. Not a single plane was lost. 
American bombers repeatedly have fol- 
lowed such weather fronts into northern 
France without loss. Strong winds ac- 
companying the front often have kept 
the smoke screen thrown up by the en- 
emy from being effective. 

The Flight Control Command’s weather 
wing helps all of our armed forces to 
make the greatest possible use of weath- 
er. Much of the responsibility for plan- 
ning such actions falls on staff weather 
officers attached to each higher headquar- 
ters. Each is an expert on the functions 
of his fighting unit and its weather prob- 
lems. He receives forecasts, interprets 
them for his commanding officer, suggests 
weather “surprises,” often sets the split- 
second timing when these will succeed 
best. It is his job to know exactly how 
fog, mud, rain and wind will affect the 
enemy. As the time for action approaches, 
he briefs fellow officers, forecasts specific 
changes in the weather and may even ad- 
vise tactics to fit. 

The work of weather units is highly 
routinized. It involves complex observa- 
tions, computations, map and chart mak- 
ing and the assembly and revision of a 
maze of valuable records. Generally, 
commissioned personnel of the weather 
wing are administrative and supervisory 
officers. Enlisted men shoulder the tasks 
of observing and forecasting. Observers 
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handle the preparation of maps and 
charts, observations and station mainte. 
nance while forecasters employ data col- 
lected by observers in the preparation of 
local, regional and national forecasts. 
Good weather forecasts must be pro- 
vided for the staff weather officer. Busy 
with his other duties, he has neither time 
nor facilities for detailed analysis. The 
station weather service fills the breach, 
Wherever the armed forces go, weather 
stations are established, providing fore. 


casts and on-the-spot weather observa- 


tions. 

When an airfield is seized from the 
enemy and put to work for the Army 
Air Forces, the weather station is among 
the first organizations to set up shop. By 
the time a bomber squadron is ready to 
operate from the new base, the weather 
station is on the spot with up-to-date 
weather reports and forecasts for an area 
thousands of miles across. If a base must 
be evacuated, the weather station is the 
last service to go. 

Weather observers of this war have 
seen combat duty on all fronts, in ail cli- 
mates. Coming ashore through the sur 
on North Africa with the first landing 
parties, they set up their stations under 
hostile fire. More than one unit has stuck 
to its post until enemy tanks were ac 
tually in sight. Because AAF weather 
men must pace or outstrip the fighting 
forces, most fixed weather stations ar 
being converted to mobile units. 

Weather stations, so vital to the effec 
tive operations of Flight Control, are geo- 
graphically placed in an ingenious pattern 
to successfully cope with the flow of 
world weather. In a very broad sense, 
world weather moves from northwest to 
southeast in the northern hemisphere, 
and from southwest to northeast in the 
southern hemisphere. Actually, this is a 
loose pattern, modified locally by moun- 
tain ranges, large bodies of water and 
tracts of land, ocean currents and other 
geographical features. Weather stations, 


nevertheless, are set up to conform to this 


picture. 

Weather stations are classified alpha 
betically according to the intensity of 
their service. Class A stations are posts 
for both forecasting and observing; Class 


B stations, usually located at Airways | 


Traffic Control stations, provide only a 
forecasting service; Class C are observer 
posts and Class D are limited forecasting 
stations. 

Each weather station is headed by a 
station weather officer who is a qualified 








forecaster. Under his direction, enlisted | 


observers keep a detailed 24-hour-a-day 
record of all weather phenomena and 
transmit these observations, ciphered for 


eee 


security, to other weather stations and | 


to central calling points for broadcast by 
radio. Every six hours special observa- 
tions are made and distributed. Each sta- 
tion compiles hundreds of these reports 
on weather maps. Weather officers or 
specially trained enlisted forecasters an- 
alyze these maps and prepare forecasts 
for instant combat use. 

The weather map is the most impor- 
tant and powerful tool of Weather Serv- 
ice. A complete map may contain re 

(Continued on page 276) 
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It’s vitally important for America’s future airmen to get off 
to a right start...with a good ship that answers to a fin- 
ger’s touch, a reliable engine and a prop that can take it. 
That’s a hard-to-beat combination—especially when it’s the 
Fairchild-Ranger-Sensenich combinationas it is in the PT-19. 


On the nose of the PT-19, or the PT-22, PT-23, PT-26, 
N2S-3 or wherever you find a Sensenich Propeller, you can 
be sure it’s right. For Sensenich, world’s largest manufac- 
turer of wood propellers, knows how to make them right! 


“ight on the Nose of the , J Fairchild PT-19 


Fd 


PROPELLER TIPS 


When swinging a propeller, give 
it a rotary motion—do not pull 
toward yourself. 


eee 
Never “rev up’” when the plane 
is standing on loose gravel, cinders 
or mud. Particles either picked 
up by the propeller or thrown 


against it by the wheels may 
cause serious damage. 


COPYRIGHT 1943, SENSENICH BROTHERS 


SENSENICH BROTHERS AIRCRAFT PROPELLERS, Adjacent to Lancaster 
Municipal Airport, Lititz, Penna. —West Coast Branch, Glendale, Calif. 
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The Flying Lathes of the Air Corps 


One of the toughest jobs of the Air Corps Technical Service is to 
get disabled planes back into the air when they have been forced 
down in remote locations. No matter. where the plane is grounded, 
skilled technicians must get there quickly with all the tools and 





’ ; . = 
opuy equipment required to make emergency repairs. 
Q *e . . . . . 
Wa ds ! Precision machine operations are sometimes required—so the Air 
ORoW Corps is prepared to fly a Precision Lathe wherever a plane can land. 


Packed in special, lightweight cases and fitted with accessories for do- 
ing a variety of work that would surprise you, these flying lathes are 
an important part of the Air Corps’ emergency service equipment. 


, 
_ 


We are proud that South Bend Lathes have been selected for this 
important service—one of many vital assignments that are keeping 
South Bend Lathes busy for the duration. 


SOUTH BEND LATHE WORKS 


SOUTH BEND, INDIANA LATHE BUILDERS FOR 36 YEARS 
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NAMES 
the U.S 


...in planes — 
parts — plastics 


SWINGING THROUGH doors 
marked “Production’’ or“Engi- 
neering” in many a leading air- 
craft plant you'll see keen-eyed 
technical men whose boxes or 
briefcases bear the words 
“McDonnell Aircraft Corp.” 
Competitors? No—they’re “‘co- 
operators”—the long arms of 
McDonnell reaching for tough 
jobs wherever airplanes are 
built. 


How well they’ve done their 
jobs is a story that can be told 
only in part... till after vic- 
tory. But many an abstruse 
math problem, many a handy 
piece of aircraft equipment, 
many a plastic weight-saver 
bears the McDonnell trade- 
mark, 


WRIGHT 
DOUGLAS 
FAIRCHILD 
FLEETWINGS 
FLETCHER 
FORD 
G&A AIRCRAFT 


GENERAL 
MOTORS 


GOODYEAR 


Another of the names that 
stands for hard work, so the 
U.S. may have—not the “‘best” 
airplane, but a right airplane 
for every job, McDonnell and 
its brand of pioneering and 
planning and production prom- 
ises to loom large in the Air 
Age to come. 


ging 
suB ONE ig Load 


GRUMMAN 
HOWARD 
INTERSTATE 
leciaa) 
MARTIN 
He McDONNELL 


NORTH 
AMERICAN 


NORTHROP 
PIPER 
REPUBLIC 
RYAN 


LIKE THE HUNDREDS of units 
of the aircraft industry, pull- 
ing together to do a big job 
well, a length of Roebling air- 
craft control cord “sub-con- 
tracts” its multi-ton load and 
divides it among more than a 
hundred fine steel wires that 
make up the cable. We make TIMM 
sure that every wire “cooper- 
ates”. Aircord Division, John 
A. Roebling’s Sons Company, 


Trenton 2, New Jer- 
PR | 


sey. Branches and 


warehouses in prin- 
cipal cities, 

*In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 


ROEBLING 


STEARMAN 
TAYLORCRAFT 


WCAG 
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(Continued from page 272) 
ports from several hundred siations. Re- 
ports must be obtained from nearby and 
friendly areas and from the most remote 
lands and seas, friendly or not. 

Arctic weather stations are outposts 
sending back weather reports from the 
all-important regions where cold waves 
have their beginning.’ The Army Weather 
Service is training Arctic explorers whole- 
sale for this lonely, dangerous work. 
Every man selected is a volunteer and 
must be physically perfect. At special 
Arctic training camps they learn how to 
live off the country, what hazards the far 
north will pose, how to overcome them. 
Small groups of two to five men, with a 
cook and a scout, are transported by air- 
plane to their assigned post with a win- 
ter’s cache of supplies. From then on, 
their only contact with the rest of the 
world is by radio or through an occa- 
sional airplane bringing in supplies. 

How do these men feel gbout their 
work? 

One group is typical. 

Five men and a non-commissioned of- 
ficer had spent most of last winter at a 
station far north of Labrador. The first 
airplane to bring them mail in the spring 
brought a routine letter from their re- 
gional control officer, addressed to all sta- 
tions, requesting volunteers for “isolated 
duty in the “Far North.” To a man, the 
five isolationists sent back their reply 
with the next plane: “We want to volun- 
teer. This job is simple—we want to see 
something really tough.” In a war with- 
out frontiers, these men may see duty on 
an ice floe at the North Pole. 

Other reports reach the weather map 
from remote tropical islands and from 
ships stationed at sea. Berlin has com- 
plained about weather reports reaching 
the United Nations from Norway! 

Such teamwork is not one-sided. 

Weather dictates ground and sea oper- 
ations, independently or teamed with air 
power. When the French attacked north- 
west of Kairouan in North Africa, storms 
had chained all aircraft to the ground. 
The French took advantage of drifting 
mountain fog, rain and strong winds to 
drive the Germans from two mountain 
strongholds. With visibility zero they iso- 
lated enemy outposts, surprised them one 
by one. 

Britain’s famed Eighth Army chose 
similarly violent weather when it struck 
a strong enemy line at Fondouk in the 
midst of a raging dust storm. Clouds of 
dust swirled around and between the 
German bunkers, which the British dis- 
patched in turn. A similar dust storm en- 
abled American troops to bring up their 
155’s to within close range of German 
armor at Djebel Perda—an artillery vic- 
tory not seen, but felt, by the routed 
enemy. 

Halfway around the world, one man 
who could praise “bad” weather was the 
commander of a Naval task force which 
slipped by night into Kula Gulf in the 
South Pacific. This task force by-passed 
the Jap Base at Kolombangara, got clean 
away by ducking into rain squalls so 
soupy that no enemy plane could follow. 

Reports also reach the weather map 
from the stratosphere, higher than even 
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the newest bombers and fighters fly. 
These reports are sent back by radio from 
tiny observing and transmitting appa- 
ratus carried aloft by hydrogen-filled bal- 
loons. These almost human midget 
weather stations are called radiosondes. 
They take the place of the old weather 
planes which used to disturb the morn- 
ing slumber of peacetime citizens. Before 
the war, the Weather Bureau operated 
about 30 radiosonde stations in the United 
States, now needs more than 200 such sta- 
tions in areas where the AAF is operat- 
ing. 

Radiosonde has a big brother, too. This 
is the automatic weather station, a com- 
plete little weather observer and self- 
powered radio transmitter which can be 
left on a mountain top, set up on a re- 
mote island, or dropped by parachute be- 
hind the enemy lines. It will transmit 
regular reports of the weather, each sta- 
tion having its own cipher, for six months, 

Relatively new in scientific forecasting 
are weather reconnaissance planes, spe- 
cially equipped. These range far into en- 
emy territory, make careful observations 
hundreds of miles behind frontiers and 
add many a detail to station weather 
maps. A long-range aircraft also precedes 
an important flight of small craft on a 
long hop, exploring cloud layers and wind 
conditions at various levels. Keeping a 
few hours ahead of the main flight, the 
weather reconnaissance ship radios back 
warnings of icing or strong head winds, 
suggests a change of course or altitude 
for safety. 

Officers of the intelligence service also 
do their bit for the weather map by ques- 
tioning our raiding crews after a foray 
over enemy-held territory. These officers 
compile such information and forward it 
to weather officers and flight control cen- 
ters for immediate use in guiding other 
bombers over the same route. 

War has neutralized one of the most 
important peacetime sources of informa- 
tion—ships at sea. For reasons of se- 
curity, these reports have been silenced 
for the duration. This fact is one reason 
for persistent United States attacks 
against Jap bases in the Aleutians, where 
much Pacific weather originates. 

There would be many gaps in AAF 
weather maps were it not for the splen- 
did co-operation among all branches of 
the armed services, the airlines, and the 
Government weather services of the 
United States, our allies and the few re- 
maining neutrals. Reports are continually 
exchanged. Communication facilities are 
shared. 

The rapid wartime growth of the Army 
Weather Service has fostered an enor- 
mous training program. Revolutionary 
advances in the sciences of meteorology 
laid one more burden on _ personnel. 
Training had to begin almost from 
scratch, with few qualified instructors 
available and but a small number of ci- 
vilian institutions equipped to teach this 
subject. 

A few years ago only a score or two of 
meteorologists were being trained an- 
nually at American universities. Today 
we are training thousands of weather of- 
ficers and many more thousands of ob- 

(Continued on page 284) 
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Picture you at 20,000 feet... 


You are in a postwar 

airliner. You are fly- 

ing high above the 

storms...in air nearly 
twice as thin as at sea level ... in cold 
as low as minus 50°F, 

Yet you’re not the least dizzy. Your 
ears don’t pop. You are as comfortable 
and relaxed as in your own living 
room! 

This is not a dream. It is definitely 
the kind of air travel comfort you can 
expect in the AiResearch-pressurized 
cabins of postwar airliners. 

AiResearch engineers have been on 
this project since long before the war. 
In our giant “Stratolab,” they’ve cre- 
ated “altitudes” as high as 65,000 feet, 





flying in living room comfort 


temperatures below minus 90°F and 
air that is eight times more rarified 
than on earth! 

Extreme conditions, yes; but these 
engineers have learned to control them. 
With the AiResearch-pressurized cab- 
in, they will literally maintain a low 
altitude inside an airliner’s cabin while 


the plane travels above 20,000 feet! 

And in the peacetime days that are 
ahead, our ever-widening experience 
with air control will contribute to your 
better living on the ground as well as 
in the skies. Keep AiResearch in mind. 
It is one of the newer trade names 
you're going to learn to know well. 


- AiResearch 


MANUFACTURING 


CUS ANGELES 
DIVISiON OF THE 


COMPANY 


¢ PHOENIX 


GARRETT CORPORATION 





"Where Controlled Air Does The Job”. Automatic Exit Flap Control Systems - Exhaust Heat Exchangers 


{7 SY Engine Oil Cooling Systems. Engine AirIntercooling Systems « Supercharger Aftercooling Systems 
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— 44 ...and then the 
“TOMAHAWKS” 


came a-flying 





Yours READ many stories about how the Tomahawks licked the ME-110s, the Focke- 
Wulff 190s and Tojo’s Zeros. But the chances are you’ve never heard how 
“TOMAHAWKS" helped to win one of the war’s biggest battles. 


These Tomahawks were not the Curtiss fighter planes known to every schoolboy of the 
United Nations, but Genesee “TOMAHAWK” cutting tools which—on the 
production front—have helped to win our first big battle, the battle of production. 


These Tomahawks have come a-flying by the thousands and tens of thousands out of 
Genesee’s three plants in Michigan’s little town of Fenton, They tackle the toughest 
babies in the way of steels and bronzes and aluminum. Their pilots have not always been 
experienced—but these “TOMAHAWKS" like their flying namesakes have kept 
on and are keeping on cutting away, day after day and week after week—as part and 
parcel of the greatest production offensive success the world has ever known. 


There is another battle Genesee has been helping to 

fight: The War on Waste. Its poster series—free to metal 

working plants in war industry—has been teaching 

workers the importance of conserving the vital materials 
used in cutting tools. 


GENESEE TOOL COMPANY 


FENTON, MICHIGAN G 
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UP goes 


the Mustang's ceiling - -~ .“ 


HE BOYS WHO’VE been flying the 
bullet-like North American 
Mustang say it’s one of the Army’s 


hottest fighters. 


Time and again, though heavily 
outnumbered by the enemy, they’ve 


turned in spectacular box scores. 


Imagine, then, what these hell-for- 
leather American fighter pilots are 
going to do when they get an even 


~~ 


MUSTANG 
fighter 


WARHAWK 
fighter 
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hotter Mustang—an even swifter 
Mustang—a Mustang they can push 
upstairs into the thin high air farther 
and faster than they ever could before. 

And that’s exactly what they’re 
going to get! 

For this superb plane is now being 
powered by the Packard-built Rolls- 
Royce engine, with a new super- 
charged surprise: British and Packard 





engineers have found a way to sky- 
rocket the Mustang 2 miles higher than 
its effective fighting ceiling used to bel 


Two more miles of blue sky for 
Mustang pilots to fight in! 


To make this possible, Packard has 
added engines for the Mustang to its 
mass-production output—another 
contribution to the finest fighting Air 
Force flyers in the world! 


P AC KAR D Precision-Built Power 


ASK THE MAN WHO OWNS ONE 


S=+ — 
Po aa 
HURRICANE LANCASTER 
fighter bomber 








MOSQUITO NAVY 
fighter-bomber PT boats 
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INSTRUMENTS: ACCESSORIES & BOOKS! 
* SPECIAL PILOTS’ PRICES! 


JARDUR SUPER FLIGHTMASTER 








Reverse Side 


LIST $30.00 


NEW LOW PRICE $15.00 Each, 
Postpaid 


JARDUR 


aiGtT CALCULA TS, 


spec v te at lev 
tion—ete | 9O- 
quired. - f anency Clear 


large, 


structions 
Made of Grafoid: List $2.00, Your Cost 
$1.00 ea, Postpaid. 
Made of Acetate (Lifetime Use) List $4.50, 
Your Cost $2.50 ea. Festpaid. 
Still availab le 2 s quantity of 
V 1 r whi 








I H ” « t 
ure r Ti es 
tion Dise, in Model “ H ng 
Durable Varnished, Grafoid 41 
eter). 
List $1.00 


Your Cost 50c Each, Postpaid 








oe 





IMPORT CO. 


JARDUR “ASTRO-NAV" PLOTTER 


List Price $6.50 


World's Finest Air Navigation Computor—All Vinylite Construction 
For Primary or Advanced Pilots. The most complete automatic precision air navigation 
computor ever designed. Solves every known problem accurately, quickly and easily. 
Instantly yeewiees a mechanical solution for basic problems assisting in the visuali- 
zation of each. Maintains all data until solution is reached avoiding all errors. 

Unlike other computors solutions do not have to be This patented 6 inch computor has an exclusive folder 
obtained by use of pencil drawings. All printing is circle construction of ground and air segments pro- 
permanent, large, easily read in a_ poorly lighted viding the degree of accuracy of a 12 inch instrument 
plane, will not wear off. Includes every range Of Every part is made of heavy durable fire and weather 


Seton ete “REQUIRES NO ADDITIONAL IN- proof vinylite. Will not shrink or warp. Mechanically 
| it will last a lifetime. 





STRUMENTS. 
HERE IS WHAT THE SUPER FLIGHTMASTER WILL SOLVE: a 
rrection for Wind, 2. Drift Angle. 3. Running Fix. 4. Wind Determination by trail angle and drift. 5. Wind De 
ination by Observation 6 Wind Determination by Double Drift. 7. Wind Det ination by Zero Drift 8. Ground 


9. Ground Speed Trail Angle Regular. 10. Radio Determination of Distance to a 
Station. 11. Radio Det in ation of Distance Out. 12. Correct for Drift—by triangulation. 13. Correction for Drift—stated 
degrees 14. Correc for Drift stated in distances 15. Radius of Action by Calculation. 16. Radius of Action by 
Triangulation. 17. Radius of Action—Alternate Base. 18. Radius of Action—Keconnaissance. 19, Critical Point. 20. Mov- 
c To convert a true course to @ compass ¢ 23. To convert a compass to a 
25. Rate of Climb or Descent. 26. Time of Climb or Descent. 27. Conversion of 
Convers ion of Indicated Air Speed to True Air Speed 29. Estimating Time of 
nautics 11 miles and kilometers. $1. Distance—Given Time and peed. 32. Total 
—Given Time and Gallons per ‘Hour Time—Given Distance and ed. 4, Time—Given Total Gallons per Hour. 
peed—Given Distance and Time 36. Gallons per Hour—Given Total Ga Typical l’roblems involving 
Distance, Speed, Gallons, per Ho “ and Time. : 
The Above List Includes All Dead Reckoning Problems in Us Today 
Supplied in a genuine leather case with complete instruction ok. 


ing at zero. 


Speed Trail Angle sta 
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JARDUR AIR NAVIGATION 














PLOTTER PROTRACTOR 
i Designed by Lt. Comdr. 
i Ernes U 
f N.R “an DB ea. “4 vers- 
atile instrument, 3534x 
— 8” The | re 
E ‘ t cd . 
a map and only one set 
of figures can be read 
eee) ee 















mable Cellulose ce 
All printing protect 
Deter r >, me distances, working wind triangles of tri- 
F es ¢ lem iprocals Incorporates sectional and re- 
al s 2” of dge (1/16” divisions) besides 360° pro- 048 0 van Exccunent vmreerins oF 
actor Strong container with magnetic variation map, complete instructions. Denne 
List $2.00 


Your Cost $1.35 Each, Postpaid 
——S. SMALL AREA PLOTTING CHART 


*rovides accurate small area plottir 
S$ accuracy 
y paper on 


Per Pad of 25 Sheets 75c, Postpaid 
JARDUR COURSE PLOTTING SHEET 


il in laying out navigat flight plans. 


’ Per Pad of 50 Sheets ‘5c, “Postpaid 
“FIELD OF ACTION OF AIRCRAFT" 


nelu att 4 Batiue of Action, by W. Smith, Chief 
jur Import Co Based upon discovery 
METHOD of solving radius of 














t f wditch table V Prome 
ea for Salant m of problems, Hes 








T tring type 360° Compass Course Pro- 
tractor is invaluable for laying out course, 








ng wind dr 


mea angles, distances, 
Radio-range bearir 


ete Rules on the 
f I tor calculate the dis- 
tances on Government Sectional and Re- 
gional Charts. Com and Rules are 
led very accurately Made of tough, 
arent, non-inflammable Cellulos 
5” square. Extra Long Non- 
1 Ik string. Reciprocal scale elim- 
interpolations, 

Strong container with Magnetic Variation 
Map. Complete instructions, 

List $1.00 


Your Cost 50c Each, Postpaid 























i é 

Easy to read and ur inderstand ile d 

ors to find that book opens a new field 
tion, as . Is —— 





nav 
E TO “COVER “Field 
f Actio problems. 64 pages 
84x11 of valuable informa- 

Tl istrated with 30 large 
rking drawings. 


Your Cost $1.50 Each, 
Postpaid 






JARDUR VELOCITY TRIANGLE 
PLOTTER AND PROTRACTOR 


Designed primarily for plotting aerial naviga- 






tion problems, furnishes aut atic solution to 











AND PROTRACTOR the basic vector problem namely, triangle of 

. velocities It solves this problem to the re- 

g Celestial Line s of Position Patent ed and Woe: quired 1etic headin orrecting both for 

1 F or Navi- . 2d wind and magnet j variation without 










, Simple « 


-, > any mental arithmetic. 
elimi- 


Useful in plot- 
yg and other problems 
M 


Slots are 





S ‘ ade of durable heavy non-inflam- 

1 references, | | mable Acetate andy size, 

a protractor, | Diameter 4%” by 8%” long, 

vlite. Pocket | .\_ Enclosed in strong thumb- 

ame ae bes  hotched carrying container 
: nplete instructions ae, ; 


with complete instructions. 
List Price $6.50 
Your Cost $4.50 


Your Cost $4.50 Each, Postpaid 
Each, Postpaid 


SEND FOR FREE DESCRIPTIVE LITERATURE 


874 BROADWAY, NEW YORK 3, N. Y. 


JARDUR BEZELMETER AVIATION CHRONOGRAPHS AND AVIATION WRIST-WATCHES 
MANUFACTURERS OF JARDUR PRECISION AVIGATION ACCESSORIES 
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—fo meet EATREMES 
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Re- 


. COMPENSATES INSTANTLY AND AUTOMATICALLY 


Whether it’s a swift rise upstairs from blistering-equatorial heat to 





aid 
= | sub-zero cold, a power dive on an enemy carrier, or the sudden bank 
. . . ‘ ae : Yh 
of a fighter plane in a dog-fight,—“Stromberg” Injection Carburetion ef 
E a ‘ ‘ P 
dependably meters fuel with mathematical accuracy in proportion to 
alr. Combining automatic metering with positive pressure-atomizing INJECTION 
a oe! ae 
of the fuel spray, the “Stromberg” Aircraft Carburetor compensates CARBURETOR 
instantly for all changes in conditions of flight. In pace with each The “STROMBERG” Aircraft Car- 
is . A 8 , buretor is an important member of 
amazing development of engine and plane designers, Stromberg engi- “The Invisible Crew” . . . precision 
° instruments, and controls, which 
neers study the lessons of both laboratories and battle fronts to keep Bendix plants from coast to coast 
. are speeding to our fighting crews 





“Stromberg” Carburetors as great as the ships in which they fly. on world battle fronts. 


BENDIX PRODUCTS DIVISION 


of Bendix Aviation Corporation 
South Bend, Indiana 










AVIATION CORPORATION 
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and each machine 
will Save15,000 to 30,000 Rive every day 


LTHOUGH we have turned out more planes faster than any 
nation on earth ever did before, this is only the beginning. 


Tomorrow you'll see airplanes, better airplanes, RESISTANCE 
WELDED airplanes, coming off those lines in numbers yet un- 
dreamed of. 


Here is one reason: Progressive’s Rocker Arm Welder for Alumi- 
num (shown above) has passed every qualification test and is 
eliminating—in production—tens of thousands of punching, 
drilling, reaming and riveting operations—plus the rivets them- 
selves—every day. 


We are proud to be building equipment like that—on a pro- 
duction line basis — at Progressive. 


For further information on Progres- 
sive’s latest Rocker Arm Welder for 
Aluminum, send for Bulletin No. 102. 


PROGRESSIVE WELDER CO. 


SEAM PRODUCTION & BUTT... Electric Welding Equipment. . . PORTABLE GUN & PEDESTAL 


3050 E. OUTER DRIVE e DETROIT 12, U.S.A. 
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Our Back Yard is the Stratosphere 





r Toreleler sa 
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| | } 
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Ht + 35,000 Ft. 








— 30,000 ft. 





25,000 Ft. 


THUNDERBOLT’S 
OWN BACK YARD! 


ILITARY airmen know that this is 
the day of specialized planes... de- 
signed to do specialized jobs. Some planes 
are best for ground-strafing... others for 
er gs medium-level fighting ...and so on. 
REPUBLIC = "i Our back yard is the stratosphere. The 
P-47 THUNDERBOLT : uy . Republic Thunderbolt is built to fight at 
35,000 feet and up. It protects high-flying 
bombers. 
Powered with a 2,000 horsepower en- 
gine, the Thunderbolt flies at more than 
400 miles an hour. Its turbo-supercharger 
assures greatest efficiency in the rarified 
upper air. 
The stratosphere is the strategic area... 
the ceiling... of today’s global air war. 
Because of the higher speeds it permits 
...and its freedom from turbulent weather 
...the stratosphere will be the favored 
path of tomorrow’s high-speed transpor- 
tation. Thus, the high-flying Thunderbolt 
anticipates happier things to come. 
: Republie Aviation Corporation 
\ ranmincoae orvision SPECIALISTS IN HIGH-SPEED AIRCRAFT Farmingdale, New York—Evansville, Indiana 





284 


(Continued from page 276) 
servers and enlisted forecasters. Because 
of the highly technical character of mod- 
ern weather analysis, each of these men 
must have a working knowledge of al- 
gebra, calculus, differential equations, 
vector analysis, fluid mechanics and other 
specialized studies. The war-busy Army 
Air Forces absorb all qualified applicants. 

Weather training of enlisted men is 
handled in an observers’ school for three 
months and a forecasters’ school for six 
months. Upon graduation from these 
schools, men are sent to any one of hun- 
dreds of weather stations in the United 
States. Trained weather experts are per- 
manently assigned at bases in the U. S. or 
overseas. 

Schooling for officers consists of three 
courses. Under the “A” program, officers 
attend weather school for nine months at 
one of five universities where this train- 
ing is offered. The “B” course consists 
of a six months’ preparatory curriculum 
on any of a dozen campuses. 

Other colleges fill in with the “C” 
course. Depending upon the amount of 
his weather background, a student may 
take either the “B” or the “C” course 
first. Before he may be commissioned, 
he must have completed the “A” course. 

The Weather Wing conducts intensive 
research at Washington, D. C., at Massa- 
chusetts Institute of Technology, Univer- 
sity of Chicago and at many other cen- 
ters. Here meteorological data for each 
theater of war is tabulated, analyzed and 
dispatched to Army units. END 
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| We Study the Enemy 


| (Continued from page 190) | 





nese planes also is undergoing tests. 
German equipment has been found far 
superior to that in use by the Japanese 
and also compares favorably with the 
equipment used by the Allies. 

Japanese radio has shown that it lacks 
any real effective range. It is cheaply 
made and reception is poor. By com- 
parison German radio equipment comes 
im at almost any range equal to our own; 
reception is extremely good and it is well 
constructed. 

Careful study by the various labora- 
tories of radio, instrument and electrical 
systems resulted in two outstanding find- 
ings in both German and Japanese air- 
craft parts. Experts in the Instruments 
and Navigation Unit found a small re- 
finement on a Jap automatic pilot which, 
being applied to our new types, has im- 
proved their efficiency. A small diagram 
on a piece of electrical equipment ex- 
plaining its operation was found on a 
German plane, and this diagram is being 
added to a similar piece of equipment on 
our planes, aiding maintenance. 

Various types of oxygen equipment, in- 
cluding Japanese, German and Italian are 
also under observation. Of the trio the 
German devices seem to be the most effi- 
cient, though they do not come up to our 
own systems. This probably accounts for 
the difficulty enemy ships have in get- 
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ting up to the extremely high altitudes— 
an accomplishment that they only re- 
cently have been able to attain. 

Although little Italian equipment is un- 
der observation there is enough to indi 
cate an interesting design trend—a flair 
for trim and glaring display. The Italians 
decorate their instrument panels with a 
galaxy of glaring colors, and one set of 
captured machine guns had chromium- 
plated handles. 

The Japanese pilot’s uniform, taken 
from a pilot shot down over New Guinea 
last February is made of cheap material— 
both leather and lining—and its wiring 
system is comparatively simple although 
effective. The electrically-heated boots 
“are sufficiently warm but they are made 
of cheap leather and are stiff and uncom- 
fortable. It was again evident that the 
Japs are interested in training their men 
to know their machines—for inside the 
little suitcase where the Jap pilot car- 
ried his excess clothing was a detailed 
diagram of his suit so that he himself 
could fix anything if a mechanism should 
fail. 

On the other hand, the German elec- 
trically-heated suit is of the best quality, 
It is lined with a velvety material, is soft 
and warm. It is virtually “covered” with 
a series of zippers which make it easy 
to remove, indicating there is no short- 
age of zippers for the German air force. 

Hundreds of other items, from a spark 
plug to a complete engine, have been 
shipped to Wright Field, and some have 
come half way around the world. END 





co 





TO THE 


RANKIN AERONAUTICAL 


RANKIN FIELD © 


axe 


A SALUTE 


OF RANKIN 
TRAINED PILOTS WHO ARE SERVING 
THROUGHOUT THE 


THOUSANDS 


J. G. TEX RANKIN 
PRESIDENT AND CHIEF PILOT 


TULARE, 


* 


WORLD TODAY 


ACADEMY 


CALIFORNIA 


‘ 














Octo! 





Ss un- 
indi¢ 
flair 

alians 

rith a 
et of 

nium- 


taken 
uinea 
rial— 
riring 
ough 
boots 
made 
ncom- 
t the 
men 

e the 
car- 
tailed 
imself 


should 


elec- 
ality. 
is soft 
’ with 
easy 
short- 
force. 
spark 
been 
have 
END 


FLYING 
October, 1943 


Exclusively LELAND 





The third Leland unit here 
shown is an aircraft type 
DC motor used to operate 


landing gears. 


Leland engineering and Leland plant facilities are geared for war sagas 
and you, perhaps, may find at Leland the solution of some design or supply 
problem now troubling you. 


THE LELAND ELECTRIC COMPANY, 


DAYTON, OHIO 
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ANOTHER PLACE 
WHERE BELDEN WIRE GOES TO WAR 


— 


These swift, deadly B-25 Mitchell Bombers, built 
by North American, are active above all the world’s 
major battle fronts. The fourteen-ton giants have un- 
loaded bombs on the enemy from Tokyo to Tobruk 
—from Russia to New Guinea. 

Here is another example of the way American 
ingenuity is winning the war. Here skilled workers, 
using service-tested materials, have produced a wea- 
pon that stays “on the job.” Here is another place 
where Belden wire goes to war! 

Back of Belden aircraft wire is a lifetime of ex- 
perimenting and testing—collaboration with aircraft 
engineers since flying was in its infancy. This vast 
experience makes possible the Belden wire that 

+ Part of the wiring assembly of North American’s B-25 meets today’s needs. 


Mitchell Bomber. : 
Belden Manufacturing Company 


4691-A W. Van Buren St., Chicago 44, Il. 


* 
ima ®& 
* @ e 


Awarded the U.S. Treasury Special Citation of Merit 
for initiating the War Bond-or-Cash Dividend Plan 


belden ¢ 


Wiring the pilot’s switch box. Altogether, miles 
of wire are used on the B-25. 


S:arte , Lighting, and Instrument Cables » v v SPARK PLUG WIRES 
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for every aviation need! 







There is no substitute for leather...and in the 
; aviation industry there is no need for one. But to 
avoid waste, use the leather tanned especially for 
the job it has to do. 


Our job is supplying these leathers to exact specifications 
to meet the many vital industrial needs of today. More 
than this, we are prepared to help engineers and purchas- 
ing agents solve their specific leather problems. Our agents 
and leather experts in all principal cities 
are there to serve you...call on them. Write 
for or check the items that interest you and 
mail the coupon below. 





= 


PACIFIC HIDE AND LEATHER CO., INC., LOS ANGELES | 


Send me without obligation the checked service. Free to qualified 
industrial personnel. 


ae catalog with les and specificati “LEATHER 









D ALLIED MATERIALS.” 
Textbook for engineers and purchasing agents, “LEATHER.” 


2 * 
CC°a iq Actual ples (for test purp 12” x12”) of leather to meet 
/~ my needs. (Specify requirements.) 


HIDE & LEATHER Co.. INC. 
718 EAST WASHINGTON BOULEVARD 
LOS ANGELES « CALIFORNIA 


















FLYING 


October, 1943 


OF A “CREW MATE” THAT 
STARTS A FLIGHT... AND ENDS IT 


ee 3° Ai t Wheel 
THE PORTRAIT nef "Es te BA Tube 


Brake as used on the C-46 and other ships. Boeing 
B-17 Flying Fortress _and Consolidated B-24 Liberator 
(illustrated) are also Hayes equipped. 


Slugging fight or routine flight—Hayes Wheels 
and Brakes mean accurate ground control in getting 
the ship off and landing it... 
last to leave the ground and 

first on the return. 


HAYE 


HAYES INDUSTRIES, INC. 


War-tested in combat and training, as well as 
by the Air Transport Command and nation-wide 
airline operators, Hayes Wheels and Brakes rate 
“E” for Economy and Efficiency —in low mainte- 
nance cost, low cost per landing, stamina under 
punishing operation, ease of maintenance in the 
field—as well as accuracy of control under the 
gruelling ground variables of 


sand, steel, concrete or snow. oe 


AIRCRAFT WHEELS 
AND BRAKES... —— 


Home Office: JACKSON, MICHIGAN, U. S. A. 
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9/44 SIMPLIFIED PLUG 
‘446 SPEEDS CONSTRUCTION 
AND MAINTENANCE 










Harwood AN connectors are used 
by most leading aircraft companies 
as well as by principal instrument 
companies and many others. 


Elimination of one coupling nut and one barrel results in a lighter and more readily installed plug 
with consequent substantial saving in time and cost of installation. © This simplified plug, entirely of 
diecast construction, conforms to Army-Navy specifications. © A complete range of Harwood connec- 
tors in AN specifications from sizes 10S to 48 is offered—all backed by years of engineering expe- 
rience in the connector field. 












ne WEbste 





ELES, CALIFORNIA 
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@ In Sicily, Australia, and all other 
fronts where dust menaces our flying 
forces, airplane motors equipped with 
AAF Filters stay continuously on the 
job 10 times as long as those without 
filters! 


Dust—due to make-shift and tempo- 
rary air fields in combat zones—is a 


vital problem of maintenance at the 
front, just as it is a major problem of 
manufacture in the production of 
planes and war materials at home. In 
airplane and machine tool plants, ord- 
nance works, armories, foundries, syn- 
thetic rubber and plastic plants, etc., 
AAF Dust Control equipment has 
proved itself essential to all-out pro- 
duction. 


More than twenty types of AAF air- 
plane engine filters are being made 
today for United Nations’ planes. 
These were developed in coopera- 
tion with aircraft engineers to meet 
varying airplane construction require- 
ments as well as Army Air Corps 
specifications. Write Dept. F for com- 
plete information and performance 
data. 





A few of the twenty-three types of AAF Airplane Engine Filters 


AMERICAN AIR FILTER COMPANY. INC., LOUISVILLE, RY. 
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HARVEY PRODUCTS HELP 


Stihl ome and Gok tne! 


Our fighting men find the enemy first with 
the help of Harvey electronic equipment 
hunt them out in planes, tanks and ships 
the Harvey company helped build—and 
sock ‘em harder with equipment produced 
in the modern Harvey plants 


Now, the various divisions of the Harvey 
Machine Company are detivering vital war 
equipment of widely different types to the 
United Nations fighting forces in every 
corner of the world. To meet the faster 
delivery rates demanded for ov’ equip- 
ment, production has bee. stepped-up 
many times—faster than is the average 
for all industry. 


"oday every man and mac iine in the huge 
Harvey plants is working a top speed to 
supply and equip our Armed Forces... 
but we invite inquiries on any production 
problem or product that will help win 
this war. 


P ans are already made by whic “arvey 
developments will become outs anding 
contributions to commercia aviation 
wen the war is won. Deve. pments now 
military use, and other not yet an- 
nounced, will make flyin. still safer, fas- 7 















Do 












HARVEY MACHINE CO., inc. 


6200 Avalon Blvd. « Los Angeles 3, California 


DIVISIONS * ORDNANCE * SPECIAL MACHINERY * ELECTRONICS 


: er, and more efficient’-i years to come. 
© 





“for three decades serving America’’ 





PLANTS: LOS ANGELES AND LONG BEACH 

















easier it will be for you and the Army Air 
Forces later on. 

The next thing is to get tough. Physi- 
cally tough. Probably you already have 
the Victory Corps at your high school. 
Today, physical fitness means more than 
playing games and keeping out of a sick- 
bed. 

Physically and mentally, 
training” for the biggest job a 17-year-old 
ever took on. 

It’s not merely for yourself. In a war 
that means teamwork wherever the 
United Nations are slugging the enemy, 
you will be part of this team. Other men 
will depend on your stamina, just as 
you'll depend on theirs. Fitness is your 
responsibility. Others can suggest train- 
ing programs, hours of sleep and clean 
habits. What you do about it is squarely 
up to you. 

If you’re wise, you'll be finding out 
about the Army in general, the Air 
Forces in particular. You can study air- 
craft identification, read the war news, 
check an atlas for the name of every har- 
bor and factory town mentioned in the 
newscasts. 

That no future airman may be missed, 
here is what the AAF says about who 
may fly: 





youre “in 


— 
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An applicant for appointment as avia- 
tion cadet for air crew training must have 
reached his 18th birthday but not have 
reached his 27th birthday. 

For the 17-year-old who has qualified 
for enlistment in the Air Corps Enlisted 
Reserve, appointment may come on his 
18th birthday. 

An applicant may be single or married. 

Birth certificate or other proof of date 
of birth or citizenship must accompany 
all applications. 

An applicant must have been a U. S. 
citizen for at least 10 years before the 
date he applies. There is one exception, 
however: A citizen of an Allied nation, 
who qualifies in all other respects, may 
request the adjutant general of the War 
Department to waive the 10-year citizen- 
ship requirement. 

An applicant—for voluntary induction 
or for enlistment in the Air Corps En- 
listed Reserve—must present three letters 
of recommendation from reputable citi- 
zens who know him well, but who are not 
relatives. 

When you are called for active duty, on 
or after your 18th birthday, you’re in the 
grade of private in the AAF and assigned 
to an Air Forces Technical Training Cen- 
ter. This is where you first get basic train- 











"Pulling the lever is all we expect of a bombardier!" | 
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ing as a soldier and learn the fundamen- 
tals of military life for five weeks. 

Then, if you’re like most high school 
graduates, the AAF packs you off to col- 
lege before you even have a look at an 
airplane. 

Under the college preparatory pre- 
flight training program, aviation cadet 
candidates are enrolled as enlisted men in 
one of several score colleges and univer- 
sities throughout the country for a five- 
month preparatory course, prior to being 
assigned for flight training in schools of 
the Training Command. 

Impatient to fly, you doubtless are chaf- 
ing at the thought of school days when 
planes are waiting. 

Yet, everyone entering the Army Air 
Forces has to go to school. 

To meet the responsibilities of training 
specialists for history’s greatest war, this 
branch of the armed services has inaugu- 
rated one of the greatest educational pro- 
grams in the history of the United States. 
There is a school to meet each need of the 
AAF. Each member of the Air Forces, 
offi¢er or enlisted personnel, has to attend 
the school that will: 

1. Fit him for his duties. 

2. Refresh his earlier training and ex- 
perience. 

3. Enlarge the training he had on en- 
tering the Army to serve best his coun- 
try, his unit and himself. 

The AAF five-month school program al- 
ready has proved itself in training war- 
time airmen. 

This training includes the five weeks of 
basic instruction as a soldier before the 
20-week course at one of 154 colleges and 
universities throughout the country. Two 
more weeks at an AAF classification cen- 
ter determines whether a man is best fit- 
ted for bombardier, navigator or pilot 
training. 

If you wonder why the AAF spends 
five months training a man in ways that 
seem far from flying against the enemy, 
just remember this is a smart man’s war. 
We never have claimed to be “supermen” 
in America. But we're developing the 
world’s most complex air weapons— 
planes and guns and bombs that are hurl- 
ing back the enemy and crashing in the 
Axis roof. 

We're long on precision, we Americans. 
We don’t bomb for terror or to kill 
women and children as a means of vic- 
tory. We blast the war-making centers of 
the Axis wherever found, a job requiring 
all the scientific skill of a problem in 
mathematics. 

Once you have aviation’s special brand 
of mathematics and physics under your 
belt, you're prepared to know why a 
plane can fly, how far it can range on its 
gas capacity, what the effect of a certain 
tonnage of bombs will be on a specific 
target. Flying might still be high adven- 
ture to you, but it’s primarily a job to be 
done. The better we do the job the 
quicker we'll win the war and get on 
with the world-wide job of flying that 
will open up peacetime careers for mil- 
lions. 

For this reason your five months on the 
campus are five months of the most con- 
centrated training you'll ever know. Itis 


(Continued on page 295) 
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Ultimate Source of Altimeter Accuracy 


As fine chronometers are set by Observatory time, 
Pioneer™ Sensitive Altimeters must be calibrated to 
exact barometric standards. Ultimate source of their 
accuracy is the Master Barometer shown. 

This Pioneer-built instrument uses an oil-diffusion 
and a mechanical fore-pump to create above the 
mercury column the highest practical vacuum. With 
back pressure thus reduced to an infinitesimal value, 
readings are taken by a sensitive cathetometer to 
, within .002 mm. Pioneer Standard Barometers, cali- 
{ brated from this master, control the testing of Alti- 
meters at all stages of manufacture. 


This masterpiece of equipment design exemplifies 


: 
the superior shop and laboratory practice behind 
the precision-performance of Pioneer Instruments. 
Eclipse-Pioneer Division, Teterboro, N. J. 


THE PIONEER 
ALTIMETER 


is precision-built for accuracy 
and permanency of calibration. 
It is an important member of 


NCR 








“The Invisible Crew” which 25 
Bendix plants from coast to coast 
are speeding to our fighting 
crews on world battle fronts. 
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A “MICHIGAN'- SHAVED GEAR 


You can take hours in putting a beautiful polish on an inac- 
curate gear-but it won't make that gear any more accurate. 


The best test for gear quality-and that means gear life-is 
not how pretty it looks but HOW QUIET-accurate-it is. 


And the fact is that “MICHIGAN” SHAVED GEARS ARE 
QUIETER even though you need less time, less equipment, 
less skill, and less money to finish a gear to the desired 
accuracy on a Michigan than by any other method. 


Ask for the new Gear Finishing Manual #GF-43 
ORIGINATORS OF GEAR SHAVING 


MICHIGAN TOOL COMPANY 


US. BONDS 
Gi 7171 E. MCNICHOLS ROAD... DETROIT, U. S. A. 
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(Continued from page 292) 
neither dull nor “playboy” stuff. Class 
work is skillfully balanced by military 
training and rugged team sport. You'll 
even fly several hours, and understand— 
thanks to physics class—why you take off 
at a certain speed and why you can do 
only so much in a low-powered plane. 

Your academic training includes not 
only mathematics and physics, but global 
geography, modern history and English. 

Since geometry and physics existed be- 
fore aviation, and aviation is based on 
their principles, you will get no diluted 
“quickie” course. but the fundamentals 
every adult should know. You'll study 
time and weights, curves and angles and 
slide rules. 

Because of what you learn in physics 
you'll respect weather as an ally to be 
studied. You'll understand generators, 
the force of gravity and the fundamental 
principle of the bombsight. 

You'll study geography, but not in the 
old ways. The air age has revolutionized 
all our concepts of time and distance. 
Map reading of the round world will pre- 
pare you for the world airways you'll be 
flying. Knowing about the climate and 
industry and natural resources of the 
warring nations will show you how wars 
happen, but aviation geography will point 
the way to post-war trade by air. 

Even English is specially tailored for 
airmen-to-be. You'll have to know how 
to talk intelligently with people the world 
over, but you'll also have to speak and 
write the airman’s language—a technical 
one involving regulations, plane design 
and firepower. You'll need to know these 
things—and to explain them to others. 

A 24-hour study of Civil Air Regula- 
tions is aimed at making you a smarter 
airman, right from the start. 

Military indoctrination, under AAF in- | 
structors, includes both classroom work 
and drill. You’li have to know the cus- 
toms of the service—our own and our 
Allies’, Courses in hygiene, sanitation 
and medical aid give you a preview of 
conditions you'll have to face in the trop- | 
ics, the desert and the Arctic. 

In 10 hours of dual instruction, you'll 
begin to learn flying itself. This comes 
during the fifth month on the campus, 
and takes you through the maneuvers of 
a light training plane—straight and level 
flight, turns, banks, stalls, spins and land- 
ings. There will be landing practice, 
traffic pattern flying and rectangular 
courses, When you go on to elementary 
flying school you'll be practically ready 
to solo. 

Fresh from college, you'll go to an AAF 
classification center which determines 
the kind of airman you'll be. There’s an- 
other tough physical exam. There’s more 
military training. Most important, all 
sorts of “screening” tests—based on AAF 
experience with thousands of trainees 
during many years—find out what makes 
you tick. 

Specifically, the AAF can discover even 
before you’re in an airplane whether 
you’d make a pilot, navigator or bom- 
bardier. Whatever the result, if you pass 
these tests you’re headed for aviation 
cadet training. END | 


FLYING 


POULSEN & NARDON 


“eu 
SOCKETYPE 


Cable lerminals 


simplify swaging and 
double assembly production , 


5 Sizes in Both 
Fork and Eye Types 


1/16" 3/32" 1/8" - $/32" - 3/16" Cable Sizes) 


Suitable for other cable sizes and types 


Available on special order 
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Knows that “10% for War Bonds isn’t enough these days” 


Workers’ Living Costs going up... and 
Income and Victory Tax now deducted 
at source for thousands of workers... 

Check! You're perfectly right . : . but 
all these burdens are more than balanced 
by much higher FAMILY INCOMES for 
most of your workers! 

Millions of new workers have entered 
the picture. Millions of women who 
never worked before. Millions of others 
who never began to earn what they are 
getting today! 


This space is a contribution to 
America’s all-out war effort by 


ZIFF-DAVIS PUBLISHING COMPANY 


540 N. Michigan Avenue 
Chicago, Illinois 


A 10% Pay-Roll Allotment for War 
Bonds from the wages of the family 
bread-winner is one thing—a 10% Pay- 
Roll Allotment from each of several workers 
in the same family is quite another matter! 
Why, in many such cases, it could well 
be jacked up to 30%—50% or even more 
of the family’s mew money! 

That’s why the Treasury Department 
now urges you to revise your War Bond 
thinking—and your War Bond selling—on 
the basis of family incomes. The current 


War Bond campaign is built around the 
family unit—and labor-management sales 
programs should be revised accordingly. 


For details get in touch with your local 
War Savings Staff which will supply you 
with all necessary material for the proper 
presentation of the new plan. 


Last year’s bonds got us started—+his 
year’s bonds are to win! So let's all raise 
our sights, and get going. If we all pull 
together, we'll put it over with a bang! 


you've done your bit 


...now do your best! 


wear Kre Karaka Kr KOK OK OK 
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VICTORY’S MARGIN MAY BE FEMININE 


Long since have we given up the idea _ in the production of “anti-monoxide” ex- 
that men alone can both fight and supply —_ haust systems for the fighters, bombers and 
a global war. Clearly is this visible at cargo airplanes of the United Nations. 
Solar. Increasing numbers of women work- _—- Well may it be said that on the production 
ers are assuming increasing importance line, Victory's margin may. be feminine. 


ARMY, 

\\ SE. pv 
_ 

EXHAUST SYSTEMS— 

SOLAR AIRCRAFT COMPANY *« SAN DIEGO, CALIFORNIA 
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You’ve said “NUTS” 
to us for 11 years 


HEN you Aircraft Manufac- 
\ turers have said nuts, or 
bolts, or turnbuckles—it meant 


they were needed quick. So ‘“Same 


Day Service’’ became our policy. 


You seemed to like that. Our busi- 
ness grew. When aircraft produc- 
tion zoomed to meet the straining 
demands of war, Supply Division 
kept pace—expanding, growing— 
always maintaining its original 
policy of speedy service on all ship- 
ments. Hundreds of thousands of 


man hours undoubtedly were saved 


by having needed parts reach pro- 
duction lines on time. 


To maintain that kind of service, 
we have had to expand still further. 
Two warehouses are now in opera- 
tion—a third is under construction. 
We like to feel that these efforts 
are assisting in bringing nearer the 
day of Victory. 

And when it comes, we would like 
to feel you will continue to depend 
upon this Company for all the.help 
it can give in solving the problems 
that will challenge you in the 
period after Peace. 





UPPLY 
SUPPLY 


es | 














LAMBERT AlRroRT » ROBERTSON, MO. 


208 W. Granp AveE., 
Oxtanoma City, Oxta. 
Puone: 3-6224 


Lambert ArrporT, 
Rospertson, Mo. 
Puone: TerryHiit 5-2902 (Sr. Lous 
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When a parachutist takes his final exam both 
his diploma and his life depend on the fitness 
of his rip cord. 


Lives also frequently depend upon the fit- 
ness of inconspicuous radio and electrical 
parts of Formica laminated plastic used in 
wat equipment — such parts as insulating 
spools, insulating spacers, breaker arms, 
radio tube socket bases, terminal strips, 
rheostat cores and other insulating parts. 


Formica combines lightness with strength, 
dimensional stability, and resistance to 
change through chemical action. It has a 
low power factor, low dielectric loss. There 
is a wide variety of grades each of which 
emphasizes some one of the many valuable 


so 


properties of material for special purposes. 


THE FORMICA INSULATION COMPANY 


4628 SPRING GROVE AVENUE e CINCINNATI, OHIO 
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(Continued from page 195) 











One of the. latest German radio units is 
that in the Heinkel He-111H reconnais- 
sance plane, as well as the newest long- 
range bombers. Installation includes a 
long and short wave two-way communi- 
cations system having four pre-tuned fre- 


quencies. There also are- a direction 
finder, instrument landing equipment, 
interphone, inter-aircraft circuit, and 


emergency radio for forced landing at sea. 

Without efficient radio and its allied 
developments, the airplane can not 
promptly report what it sees. Its orders 
cannot be changed. It is denied vital 
navigation aids. It cannot be properly 
directed in battle. 

Information on the enemy obtained by 
aircraft must be transmitted instantly to 
higher headquarters, where it may decide 
operations and may far outweigh in real 
value the damage of bombs. 

AACS furnishes information on the ar- 
rival and departure of military planes 
and their positions in flight. It transmits 
latest weather data to ground stations and 
aircraft in flight. All modern aids to nav- 
igation—radio ranges, direction finders 


| f 
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‘SOS—but don't hurry!" | 


and ultra-high frequency beacons—are 
operated by the Communications Wing. 

Communications had to develop spe- 
cialized equipment for operations in re- 
mote regions, established units in parts of 
Alaska, Africa, and Asia where such sci- 
entific activity had before that time been 
unknown. 

This is an example of actual AACS op- 
eration: a flight of planes, carrying ma- 
teriel and skilled personnel badly needed 
at a fighting front 10,000 miles away, is 
being readied for take-off somewhere in 
the United States. Its commander already 
knows what weather to expect. The Com- 
munications Wing has co-ordinated up- 
to-the-minute reports from observers 
hundreds of miles apart as basis for its 
forecast. 

Flight plans are quickly completed. The 
planes depart with safety and precision 
under the traffic direction of an airport 
control tower. Word is flashed ahead to 
their first destination for servicing ar- 
rangements. 

The planes soon cross a “leg” or “course” 
of the communications radio range, 
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and swing down it, the pilots knowing 
that so long as they continue to hear a 
certain repeated signal in their earphones 
they are “on the beam,” headed straight 
for their goal. 

The aircraft arrive at an airport near 
the coast and are guided to the ground by 
another of the system’s control towers. A 
repair crew is waiting to work on one of 
the planes which developed engine trou- 
ble en route and has radioed its plight 
and an estimate of the repairs needed. 

Checked and refueled, the planes take 
off again, this time over open ocean. Their 
next destination is a mere dot on the sea. 
There are no landmarks to help here. But 
the pilots have their course and com- 
passes and are methodically following the 
predetermined route when, suddenly, the 
radio silence is broken. 

Flight Control warns that a storm has 
made up in the path of the flyers and is 
moving towards them. They are told how 
to avoid it: to swing south a number of 
miles. This they do, and arrive safely at 
their goal. 

From the time each plane moves out to 
taxi from a landing field until it is parked 
at its destination, it is under continuous 
radio control. Air-ground positions are 
constant. The plane must report its actual 
time of departure position at vari- 
ous times en route, weather changes en- 
countered during flight and must vary its 
ETA if storms or head winds threaten to 
cause delay. 

Every plane must send an operational 
message to each place over which it will 
fly or at which it will stop. Aircraft 
warning, air defense and ground stations 
of antiaircraft have to know that this is 
a legitimate mission. 

A tremendous number of messages are 
flashed over this network. Radio stations 
make a cobweb of radio frequencies. The 
AAF uses latest high speed communica- 
tions equipment, with rapid handling of 
as high as 120 words a minute. Operating 
and installing personnel are the keystone 
of this network. 

Life is grim at AACS stations on the 
North Atlantic route, where the tempera- 
ture often is 20° below, where nothing 
exists but icebergs and black basaltic 
rock. 

At one radio range station “somewhere 
beyond Hudson Bay” men regularly go 
out in four feet of snow to keep their 
tower in operation. Despite the bitter 
weather, they maintain the power supply 
for radio beams that AAF pilots depend 
upon enroute to war theaters. 

AAF bomber squadrons operating from 
British bases follow RAF radio procedure 
on missions. Let’s see how radio helps 
the Fortresses to carry out a typical at- 
tack in force against Hitler’s Europe—an 
attack pushed through the overcast when 
even the bomber’s engines give uneasy 
movements. 

In the briefing room, somewhere in the 
English countryside, the commanding of- 
ficer tells radio operators the operating 
frequency to be used, as well as the me- 
dium frequency direction-finding section 
allotted for the mission. “Flimsies”—notes 
on call sign frequencies and other infor- 
mation on paper thin enough to be de- 


(Continued on page 304) 
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No civilian seat or chair ever has to bear such stresses as 
a military pilot seat. Power dives, rolls and spins multiply 
the pilot’s weight by enormous factors of speed and inertia. 
Yet, for all the super-strength called for, every possible 
ounce of weight must be saved. 

That is why American Seating Company engineers 
and craftsmen are justly proud of this pilot seat. We de- 
signed it. We built it of fine resin-bonded plywood. The 
Army Air Forces swiftly adopted it. 

Among the famous combat and observation planes for. 
which we produce these pilot seats are: Douglas “Havoc”, 
Republic “Thunderbolt”, Curtiss-Wright “Warhawk” and the 
Stinson “Sentinel.” 


And many of the pilots who are flying these planes were 
trained in Boeing™Kaydets” and Fairchild "Cornells” built by 
Fairchild and Aeronca. These trainers are also equipped 
with American Pilot seats. 


* * * 


Other American Seating Company victory products include: tank seats, com- 
plete airplane wings and control sections, maritime mess tables and chairs, 
military classroom and chapel seating. Each such assignment receives our 
best and utmost care, backed by fifty years of quality manufacture. 


> me- 


ne- fi ; IDLE DOLLAR 
ction GRAND RAPIDS, MICHIGAN 
notes § WORLD'S LEADER IN PUBLIC SEATING INTC U. S. 


nfor- 
de- & Manufacturers of Theatre, Auditorium, School, Church, Transportction. and Stadium Seating ' WAR BONDS! 


Branch Offices and Distributors in Principal Cities 


ng TITEL Seating Company 3 " > . = =——s«éDRAFT EVERY 
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Flying, high like a song on the 
wing goes the smooth effort- 
less flow of power in the air. 
Like the quill from an angel's 
wing — like stardust on the 
moon — like a dream for the 
future — is the romantic story 
of broaching today. 


Just as the broach turned the 
horseless carriage into the fam- 
ily runabout, so-also is. broach- 
ing turning: the flying chariots 
into dependable mass pro- 
duced precision birds of flight. 


Broaching a three blade seals hub in the 
Lapointe: Ale variable speed Hydraulic Broaching Machine. 


yy Machine Tool Co company 


HUDSON, MASSACHUSETTS, U 
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Consolidated’s 8-24 ‘‘Liberators” Martin's PBM “Mariners” 


| eche-Clew 


Hydraulic Gun Turret Control Valves 
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(Continued from page 300) 
stroyed in an emergency—are distrib- 
uted. 

Prior to the mission, each radio opera- 
tor has made his daily test of equipment 
and the preflight check of all radio instal- 
lations in the bomber. 

There are at least five types of radio 
equipment in the bomber to be inspected: 
The liaison’ set—the ground-air link—is 
used to contact the bomber base, to ob- 
tain a fix or position, and to obtain bear- 
ings in flight. This long-range set is used 
sparingly during the mission to receive 
instructions if the situation changes after 
take-off. 

The bomber’s plane-to-plane link is a 
low-powered command set used by the 
formation leader to instruct other ele- 
ments of his flight and to converse with 
escorting fighters, if any. 

A prime navigation aid is the radio com- 
pass for direction finding—tuning in en- 
emy as well as friendly D/F or broad- 
casting stations for radio bearings or for 
“homing” on the return to base. Aerial 
navigators also use the liaison set for com- 
munications to obtain aircraft bearings 
from friendly ground stations. Both these 
navigattion methods use the “A” signal 
code. QDM 30, for example, means “your 
magnetic heading to my station is 30°.” 
“QTE” means “your true heading to my 
station is 30°.” 

Some American big bombers are 
equipped with radio altimeters which 
show the pilot his terrain clearance re- 
gardless of changes in barometric pres- 
sure—a vital need on flights hundreds or 
thousands of miles into hostile territory 
where we lack fu!] information on climate 





and geography. .\ bomber’s sea rescue 
radio set is a small light-weight trans- 
mitter placed in the life raft if the bomber 


must be “ditched.” This radio transmits 
automatically on the distress freq 





ney 





when survivors in the life raft crank the 
apparatus. 

The radio operator has checked all this 
equipment and more before ‘the pilot 
taxies out for the take-off. While the 
bomber rumbles down the runway the ra- 


dio man switches on all receivers to be 
sure they are working. He sets the com- 
mand radio at the “receive” position on 
the airdrome control tower frequency. 
The receiver and liaison set are adjusted 
to the wing operational frequency. No 
transmission is allowed now. 

After take-off, the command set is 
placed on the emergency frequency to 
hear a “squeaker” transmitter which 
sounds if the bomber is nearing a British 
balloon barrage. The operator keeps an 
ear on the wing operational frequency 
but does not transmit. 

Once away from Britain, the transmit- 
ter of the liaison set is adjusted to the 
frequency of the medium frequency di- 
rection finding (MF D/F) section. This 
practice saves time if the bomber has to 
be “ditched” in an emergency and must 
notify the home base instantly. The re- 
ceiver is left on operational frequency. 

Suppose engine trouble develops over 
the North Sea. The pilot tells the radio 
operator to signal that the crew may have 
to “ditch.” The navigator gives the radio 
man their estimated position, which is 
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sent immediately to the MF D/F station. 
If the engines right themselves and the 
emergency passes, the warning message is 
cancelled. 

Now the bomber is nearing its target, a 
German seaport. The navigator asks ra- 
dio for bearings on three German beacons 
to obtain a fix. This the operator does by 
using the loop antenna. The operator 
meanwhile learns from Bomber Com- 
mand Headquarters that the beacon 
should not be used, informs the naviga- 
tor, gets his bearings from German broad- 
casting stations instead. 

Over the target itself radio performs 
best in silence. The navigator and radio 
man let the bombardiers take over on the 
return trip. Radio, however, helps the 
bomber obtain a fix near the English 
coast, guides the crew to their base and 
warns of enemy aircraft or unexpected 
weather changes. 

There’s also a special radio which per- 
mits the bomber crew to identify itself 
as friendly on returning to the English 
coast. If this were not the case British 
aircraft would make it hot for any re- 
turning AAF or RAF bombers. 

Here in America, the AAF Pilots’ Ad- 
visory Service has inaugurated flight con- 
trol for all point-to-point flights of mili- 
tary aircraft in the United States in two 
areas of especially heavy air traffic. 

Areas are the Northeast—New England 
States and part of New York—and North- 
west—Washington, Oregon, Western Idaho 
and northern California. This safeguard 
will be in force throughout country by the 
end of 1943. It makes possible close con- 
tact with pilots on cross-country flights, 
gives latest, most trustworthy informa- 
tion, and should further reduce the num- 
ber of accidents and speed air rescue. 
Specially trained AAF officers are located 
in existing CAA traffic control centers. 
These experts supplement the valuable 
work of CAA personnel by extending an 
advisory service to AAF pilots flying off 
regular airways. END 
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place the Army has established a special 
civilian personnel section responsible for 
all civilian employment from nationwide 
civil service sources. 

Jobs are open to civilians only when 
men or women with specific talents are 
requested by respective section chiefs. 
Civilian Personnel hires and fires, pro- 
motes and demotes, sees to workers’ mo- 
rale, keeps them fed, looks after their 
financial worries with debit-credit aid. 

These are soldiers without uniform. 
Some are crack engineers who have 
turned down fortunes in private industry 
to help war’s work. Here they have un- 
limited resources to create valuable ideas 
for victory. Many have sons in the armed 
forces and regard their job at Wright 
Field as a citizen’s trust. 

Civilians at Wright are doing a good 
job. Many go up daily on test flights. 
Sixteen men volunteered to test new elec- 
trical devices in big planes flying above 
30,000 feet. Daily for nearly three weeks, 
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until military personnel could be ob- 
tained, they went aloft in Flying Fort- 
resses for eight hours at. high altitudes, 
sometimes suffering severely from lack of 
oxygen. 

Others have taken experimental win- 
ter flying clothing up to the Arctic re- 
gions and lived for months in the severe 
cold to test the equipment. Several em 
ployees acted as “guinea pigs,” lived for 
several weeks on Army field rations for 
paratroopers. Others have tested helmets, 
gloves and boots for long hours inside 
cold chambers where the temperatures 
drop to —70°. 

Another group entered the “strato- 
sphere” in a special pressure chamber on 
the ground where aero medical research 
experts could study their reactions. Re- 
sults will help our high altitude bombers 
reach Axis targets. 

Wright Field’s veterans have taken un- 
tried parachutes and unhesitatingly dived 
over the side of aircraft to see how the 
parachutes would work. Some have been 
killed when experimental aircraft have 
crashed during trial flights. Others have 
rescued Army officers and fellow civilians 
from plane crashes right on the field. 

The field is also the home of the Tech- 
nical Data Section where men who keep 
the records labor industriously to main- 
tain a file system of the million different 
projects which go on at Wright Field. 

In the Equipment Laboratory (Para- 
chute Branch), engineers have a new type 
parachute they are test dropping. They 
want to determine the exact instant that 
parachute opens in the air, how fast it 
descends in inches per second, how far it 
drifts, how hard it lands. To know the 
exact answers, they make a slow motion 
movie of the whole procedure. 

Engineers studying the dangers of fire 
in aircraft once pushed an obsolete air- 
plane fuselage against a solid wall. This 
caused a time fuse cap in the plane to ex- 
plode, setting fire to the ship. 

As closely as the human eye could 
watch, they clocked with stop watches 
the exact second that the flame burst out. 
But they were wrong. 

A color motion picture camera trained 
on the whole test showed a little spark 
which the human eye didn’t see. This 
spark had started seconds before the re- 
corded time of three engineers. The quick 
eye of the camera had saved the test—and 
saved many a life in combat. 

Another records section—the Materiel 
Center Administrative Office—handles all 
military personnel matters. Here the files 
will tell you who the men are in the 
Army that are doing the big and little 
jobs at Wright Field. File papers, for in- 
stance, can spot the career of General 
Blank, who came to the field in 1929, went 
to Hawaii, the Philippines, came back to 
Wright in 1940, is now “somewhere in 
Africa.” They know exactly where he is, 
what he is doing and why. 

Soldiers are everywhere. On “top of 
the hill” is located the Headquarters 
Squadron and that means supply, train- 
ing, mess facilities. It means hundreds of 
new records. It means, more than ever 
before, that Wright Field is a military 
post and that this big, experimental re- 
search center has gone to war. END 
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“Re-route damaged stabilizers to Aero Services for repair” 


\ grinding crash...a speeding freight train wrecked! 
In those splintered cars below, heavy bomber stabi- 
lizers jammed together. A dismal looking mass. No 
time to waste. Out West the Air Forces need those 
spare parts. “RE-ROUTE DAMAGED STABILIZ-.- 
ERS TO AERO SERVICES FOR REPAIR!” comes 
the order from the Army Air Force Command. Not 
back to the factory to disrupt the already over- 
crowded production lines. We receive those stabi- 
lizers, repair them good as new, rush them on to the 
Air Forces Depot. 

That’s our specialty...rebuilding damaged air- 
craft parts and surfaces. A specialty more wera 
developed here than elsewhere in this country. The 
tough jobs. Those the aircraft maintenance depots 
aren’t equipped to handle. Everything from ground- 


looped trainer wings to flak-torn surfaces and dam- 





I GORDON HUSSEY, PRES 


aged floats. From the Solomons and the Aleutians. 
Into them we breathe new life, send them back to 
war once more against our enemies. Every damaged 
aircraft returned to battle equals a new one fresh 
from the assembly line. Time saved. Money saved. 
Tons of critical material saved! 

Our facilities are extensive and complete. We 
even make the parts necessary for repairs if they 
are not obtainable from the manufacturer. Precision 
work is assured by converted production jigs and 
fixtures and a personnel with the skill developed 
only by years of broad experience. 

Perfection is our motto. It’s expected of us. Eco- 
nomical operation, too. That’s why salvage pays, 
why shipments to and from our plant increase each 
passing day. Army and Navy Air Forces count on 


Aero Services to return more aircraft to service. 







o 
)ENT 


e RECONSTRUCTORS OF DAMAGED AIRCRAFT 
CONTRACTORS TO ARMY, NAVY AIR FORCES 
METROPOLITAN AIRPORT + VAN NUYS « CALIF. 
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U. S. ARMY 8TH AIR FORCE FLYING FORTRESSES RAIDING GERMAN SUBMARINE BASE AT LORIENT, FRANCE, MARCH 0, 1943 








: 
Official equipment for Navigators and Bom- 
bardiers in the United States Army Air Forces 
are the well-known Dalton E6B Computer 
and the Weems Aircraft Plotter, both precision 
made in Felsenthal Plastics. These essential 
instruments may now be obtained from: 
Weems System of Navigation, Annapolis, Md. 
Abercrombie & Fitch 
45th and Madison, New York City, N. Y. 
Von Lengerke & Antoine 
9 North Wabash Ave., Chicago, IIL. 
Air Associates, Love Field, Dallas, Texas 
Pan-American Navigation Service 
12021 Ventura Blvd., North Hollywood, California (2) DALTON E6B Computer (AN5835— Spec. AN-C-74)—$10.00 


The Powers Company, 106 St. Michael St., Mobile, Ala. (6) WEEMS Aircraft Plotte-, Mark Il— $2.50 


Pein made n EISEN THAL PLASTICS] 


G. FELSENTHAL & SONS, 4100 WEST GRAND AVENUE, CHICAGO 51, U.S.A. 
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HIS Thompson sodium-cooled 

aircraft valve was pierced by a 
25-caliber Jap machine gun bullet 
during a battle of British and Jap 
pilots on a far Eastern front. 


The sodium, which is the coolant 
for the valve, drained from valve 
head and stem, through the bullet 
hole, and was blown through the 
engine exhaust. 

The tough metal held intact; had 
the valve head broken off, it would 
have wrecked the engine, and per- 
haps cost a lost plane or the life of 
a brave young pilot. 

But the Thompson valve, with- 
out the sodium coolant and with 
weakened stem, carried on for 110 
more flying hours (approximately 
30,000 air miles) before its con- 








Beating Production Schedules on Vital Parts for Planes, Tanks, Submarines, PT Boats, Torpedoes, Jeeps, Half-Tracks, Tractors, and Trucks 
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dition was discovered during a 
routine engine overhaul. 


“Ordinarily,”” commented_an offi- 
cial of the Wright Aeronautical 
Corp., “a valve with the sodium 
shot out of it should burn and cause 
trouble. Or the jagged edges around 
the bullet’s exit point should have 
spread into wide cracks and caused 
the valve to break. The fact that the 
valve kept on working indicates the 
quality of material used and shows how 
much punishmen. the American-built, 
air-cooled radial engine can stand.” 


Nineteen thousand Thompson 
workers take pride in this story of 
a battle-scarred valve—it is graphic 
proof that their energy and crafts- 
manship are helping our country and 
our allies win battles. 


Curtiss “Mohawk” 


Omit was in this type of fighter plane that a 
mpson valve took a Jap bullet through the 
. Nine sodium-filled exhaust valves, and other 
Famp>ompson parts go into the 1200 h.p. Wright 
Cyclone engine which powers this American- 

built pursuit ship. Many “Mohawks” are used 

by Britain’s Royal Air Force in the Orient. 


Thompson () Products, Inc. 

















Manufacturers of Automotive and Aircraft Parts 
General Offices: Cleveland. Plants in Ohio, Michigan, California, and Ontario, Conada 
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tiously the future of private . 
flying.” 
LARRY CLINTON 























AOPA Member No. 2655 





= voluntary commendation from Larry 


Clinton is typical of the many spontaneous tributes from registered AOPA 





pilots throughout the country saluting AOPA for its dauntless pre-war leader- AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
: , P : Washington Service Office, Dept. F104 

ship and the vital work it is now doing for non-scheduled flying. If you have 1003 K Street, NW _— ° 

soloed, you can become a member of AOPA—the one pilot's organization that Washington, 1, D.C. 


ae ; Please send me full particulars on how | can participate 
Is now building a sound foundation for private flying’s glorious future. Write in AOPA's important wartime activities and help build a q 


ound f tion f ivate flying’s glori f e 
or send convenient coupon for free descriptive bulletin. ae Seay pate Cymgs Caton Niwa 





NAME. ccccccccccccccccccccccccccccccccccccececce 


ADDRESS... ce ccccccccces occ cccccccccccccce eeeceee 










CITY & STATE..... escccceces eo ceccccccccccces coccee 


AIRCRAFT 
OWNERS AND PILOTS 
ASSOCIATION 


Ss geistraR'S OFFICE: 
% GAN SQUARE BUILDING - eae mune ois 
“a ats ie i | a ‘edad 


PILOT LICENSE NUMBER........ cecvcccccocccccce ecece 


(Sent only to aircraft owners or nen-scheduled pilots who have soloed.) 




















iti as the AOPA was ‘ 
to private flying in peacetime, 
I believe it is even more im- J 
portant now as the sole 
agency to protect conscien- 
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Simple contrivance cleans out drilled holes 


Information supplied by an Industrial Publication 


Complete removal of metal dust or burrs from 
drilled holes is often difficult. Under some circum- 
stances the particles become electrically charged, 
to an extent that makes them stick tightly to the 
sides of the hole. Ordinary shaking or blowing is 
not enough to dislodge them. 

A system for cleaning holes has been developed 
in an Eastern manufacturing plant that should be 
of general interest because of its simplicity, speed 


and effectiveness. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


Clim ax 


500 Fit 


It is known at the point of origin as crossing a 
darning needle with a butterfly. A strip of fine 
abrasive cloth is threaded through the eye of a 
common darning needle. The assembly is put in 
the chuck of a portable electric drill. 

The action of the abrasive cloth, revolving at 
high speed, effectively removes any metal particles 
clinging to the drilled surface. It also gives the sur- 
face a light polish, but there is not enough pres- 


sure developed to cause any scratches or marks. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED « 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 


m Com pany 
w York City 








ALL- ALUMINUM ALLOY 


AIRCRAFT ENGINE 


PRESTONE RADIATORS 
b OIL COOLERS 





— 
SAVING % THE WEIGHT 


of copper units of | the 


same size and rating 
CLIFFORD MANUFACTURING CO 


Producers of HYDRON Metallic Bellows and bellows assemblies for all types 
of aircraft controls and instruments 
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A new era in transportation is on the way! Already 
skyliners of the future are past the expertmental 
stage, and tomorrow promises a world of short 
distances—a world where Bagdad and Cairo, Mos- 
cow and Budapest will be little more than sleeper 
jumps from New York. 

The giant engines to power these airliners of 
the future are today a reality. The war’s end will 
find them ready to take over the transportation 
problems of a world at peace. 

Making gears for these engines is Foote Bros.’ 
job. And these gears represent a new advance, both 
in gear design and gear manufacture. For transmit- 
ting the great loads developed by modern aircraft 





311 





BerrER GEARS FOR TOMORROW’S SKYLINERS 


engines demands heretofore unheard-of standards 
of precision—a precision that must, of necessity, be 
coupled with extreme lightness. Today these gears 
are rolling off Foote Bros.’ production lines in 
amazing quantities—gears that mark a revolutionary 
development in the transmission of power. 

When the war is won and these new gears can be 
produced for peacetime industry, they give prom- 
ise of new efficiency —new economy to American 
manufacturers, whether they be applied to skyliner 
engines or machine tools, farm machinery or motor 
cars. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 


5225 South Western Boulevard e Chicago, Illinois 


TESBROS, 











Geallor Power Taanbomiaoion Mhroigh Biller Bears 
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asian by the Thousands 


(Continued from page 133) 











was growing up. In 1942, it became the 
Production Division of the Materiel Cen- 
ter. Its offices housed nearly 2,000 per- 
sonnel and 200 officers. Many more have 
been added since. Now it reaches out into 
all the plants that are making aircraft or 
aircraft parts. 

Here are written the rules that govern 
the manufacturer who is producing 
America’s big new Air Force. Here are 
the eyes and the ears of the Army Air 
Forces keeping alert for and 
squeaks in our production machinery. 

Today the Production Division is di- 
vided into three sections: Production En- 
gineering, Production Control and Indus- 
trial Planning. 

Part of Wright 


groans 


Field lingo is the ex- 
pression “GFE”—Government furnished 
equipment. This involves all adopted 
types of equipment furnished by the 
Army Air Forces to aircraft manufactur- 
ers for installation in their airplanes un- 
der production. 

There is also “CFE” or contractor fur- 
nished equipment — instrument panels, 
gun mounts, seats, controls which are fur- 
nished by a contractor and installed in 
the aircraft while they roll along the pro- 
duction assembly line at the factory. 
Generally “CFE” pertains to items des- 
tined for a specific type of plane. 

The necessity for “GFE” and “CFE” is 
obvious. Consider, for example, an air 
speed indicator or a tachometer. The in- 
dustry would be in continuous turmoil if 
Boeing, Consolidated, Martin and Lock- 
heed all tried to buy that particular 
gadget from the same source at the same 
time. Orders would conflict each 
other and contracts would be held up. 

Therefore Air Forces “GFE” 
item usable on more than one type air- 
craft and distributes it to the plane manu- 
facturer as required. Nearly 4,000 GFE 
items in use today include propellers, en- 
gines, instruments, hundreds of others 
common to both fighters and bombers. 

Production Division also such 
problems as these: 

To make certain that some 15,000 manu- 
facturers receive the necessary raw and 
fabricated materials in the proper 
amounts at the proper time. 

To provide additional facilities in ex- 
panding present factories or constructing 
new ones and to provide additional ma- 
chines and tools. 

To see that manufacturers keep up to 
a scheduled production. 


with 


buys a 


faces 


To distribute parts to aircraft manu- 
facturers. 

To assist in engineering the methods of 
production. 


To make changes in construction fea- 
tures without slowing up production 
lines. 

Most important, to see that a steady 
flow of battle planes is on its way to the 
various fronts in ever-increasing num- 
bers. 

Production programs are prepared by 
the Chief of Staff, AAF, who submits 
them to the Materiel Command for esti- 


mates of cost. Necessary appropriations 
must be voted by Congress. Programs 
are forwarded to the Joint Aircraft Com- 
mittee, which co-ordinates with the sched- 
uling unit of the War Production Board 
for materiel requirements. 

The Joint Aircraft Committee prepares 
separate programs for the three struc- 
tural units of an airplane—air frames, en- 
gines and propellers. These programs 
outline the scheduled production for each 
item based on availability of materials, es- 
tablishment and approval of additional 
facilities, if required, and priorities. 

Directives are forwarded through the 
Commanding General, Army Air Forces, 
to the Materiel Command. Technical in- 
structions dictate the quantity of each 
airplane by type, requirements and de- 
livery. These instructions are dissemi- 
nated to the interested branches and sec- 
tions by the administrative staff of Pro- 
duction Division. 

Each of the three sections of Produc- 
tion Division has its job to do. 

Production Engineering personnel must 
draft complete specifications for each 
item to be produced. They must initiate 
the original Authority for Purchase which 
starts procurement, and buy all of the 
“GFE” through Production Division’s 
Aeronautical Equipment Branch. 

Assigned to Production Engineering 
Section are air officers expert in their 
field. They are project engineers and 
serve as chiefs of the four aircraft 
branches—bombardment, pursuit, obser- 
vation, training and transport. Recently 
added is a fifth project engineer whose 
job is gliders. 

The four airplane branches are respon- 
sible for the engineering administration 
of all contracts for the purchase and man- 
ufacture of production aircraft, prepara- 
tion and release of military characteristics 
for production aircraft, approval of type 
and model specifications, and the issuance 
of authorities for purchase, specifying 
quantities, design and performance, de- 
livery requirements and initial spare 
parts based on approved programs. 

When negotiations for the procurement 
of aircraft are conducted, co-ordination 
with the Air Force Section is maintained 
in order to establish the list of spares re- 
quired and deliveries of certain propor- 
tions concurrently with the deliveries of 
the airplanes. The airplane branches also 
are charged with the preparation of all 
engineering orders and requests for 
change orders on airplanes and spare 
parts. 

The airplane branches also prepare 
check lists, preliminary operation instruc- 
tions, flight test loading schedules, ap- 
prove and release drawings and revisions 
thereto, and prepare and distribute data 
covering special features peculiar to new 
models of airplanes initially released to 
service units. 

The Aeronautical Equipment Branch 
performs approximately the same func- 
tions in regard to GFE as do the airplane 
branches on the planes. This branch is 
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composed of units dealing with certain 
specific items such as landing gears, pro- 
pellers, armament, power plant, electrical 
instruments, radio, miscellaneous items, 
photographic and organizational equip- 
ment. 

Another important unit of Production 
Engineering is the Conservation Branch. 
Essentially its job is to save all vital war 
materials possible and to substitute non- 
priority materials for those that are 
scarce. 

A few months ago engineers and ex- 
perts of Conservation Branch sought to 
reduce the amount of aluminum used in 
one of our large bombers. The bomber 
had many little interior fittings made of 
aluminum. These were replaced by 
light, strong plywood parts that did the 
job just as efficiently, and, in some cases, 
even better. Today the process is being 
applied to most of our bombers. q 

Conserving materials is one thing, get- 
ting them at all is quite another. This 
task belongs to Production Resources 
Branch of the Industrial Planning Sec- 
tion, Production Division. 

Working in conjunction with the Air- 
craft Scheduling Unit of War Production 
Board, Production Division determines 
what is required by manufacturers in the 
way of raw or fabricated materials, plant 
facilities, machinery and tools. 

Wright Field men have found needed 
aircraft metals being diverted into other 
plants although they were vitally neces- 
sary to step up our bomber production. 
Resources Board men went after these 
materials and upped our plane produc- 
tion. Often they have found plants with 
insufficient room to turn out a vitally 
needed airplane instrument and have 
helped locate bigger facilities. 

Originally the Special Projects Branch 
of the Production Division was estab- 
lished to administer changes common to 
all aircraft. 

The duties of this branch have enlarged § 
with war. Our observers overseas have 
brought back important information that 
has changed our designs. These include 
leakproof tanks, armor plate, increased 
firepower. Other necessary improve 
ments in our aircraft are being made 
right along. 

Modification centers have been estab 
lished by aircraft companies under AAF 
supervision to install GFE and CFE 
equipment which was not earlier avail- 
able. These centers also revamp equip 
ment for our Allies’ use. 

Work performed at these modification 
centers has increased vastly. Actual 
combat experience of one U. S. bomber 
disclosed insufficient forward fire power. 
The enemy discovered this too, with un 
happy results for several crews. A direc 
tive was promptly issued to install addi- 
tional guns in the nose of the plane and 
the work was performed at a modification 
center. 

Often it is necessary to recall airplanes 
on which major modifications are neces 
sary but which cannot be performed be 
cause of pressure of other work at Army 
Air Forces depots and stations. 

Planes destined for the Arctic are sent 
to a modification center to be winterized 

(Continued on page 316) 
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The Ford-Ferguson Moto-Tug has power for make it easy to get in and out of buildings. 


heavy jobs—with plenty to spare for all airport 
work. Its weight and low center of gravity keep 
it snug to the ground. 

Only 46” high, the Moto-Tug slips easily under 


most wings and tail assemblies. Automotive type 


steering, compactness and its 9’8” turning radius 


enable it to wiggle in and out of tight corners, 


The Ford Tractor does an amazing number of 
airport construction, operation and maintenance 
jobs. With Ferguson Implements it is widely used 
in the preparation of soil for the new, quickly- 
built soil-cement runways. It is readily adapted to 
operate welders, air compressors and fire equipment. 


HARRY FERGUSON, INC. - Dearborn, Mich. 


MOTO-TUG. Hauls the big stuff with ease. Two models, with draw- 
bar pull of 2,500 lbs. on single rear wheels—and 4,000 lbs. on duals. 


sae a e 


PROPELLER LIFT. Ample-sized, 
sturdy platform, mounted on front of 
tractor, is raised hydraulically to proper 


working level. A big timesaver. 


IDEAL FOR MAINTENANCE WORK 
Heavy-duty mower and front-mounted 
sweeper make standard unit another 
favorite at airports. 








FERGUSON 
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The Hockaday Comet... a new light private airplane which 

combines refinement of proved design with heretofore un- 

+ matched performance . ..@S economical to own as a low priced car... 
ape! for prodiiction, ye Weapiere Victory is ours! 2 
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(Continued from page 312) 
Planes being sent to hot desert regions get 
special filters to keep out dust from vital 
mechanical parts. 

Standardization of equipment is neces- 
sary to get real mass production. Our 
United Nations agreement has made this 
job difficult because of the great many 
customers and the manufacturers’ diffi- 
culty in coping with the special needs of 
each buyer. Therefore, each nation’s rep- 
resentatives thrash out the problem with 
Production Division, standardize when 
possible and compromise when not. 

System is maintained by a special sec- 
tion called Production Control. Its per- 
sonnel are the “trouble shooters” for the 
Air Forces. They have to determine each 
manufacturer’s requirements for specified 
GFE and then they have to procure this 
GFE and distribute it to the plants so 
that they can meet their projected sched- 
ules. 

Control must keep tab on all production 
articles. Machine records show what 
parts are needed, what parts have been 
ordered, what each manufacturer is pro- 
ducing and when he will be able to de- 
liver. Production control makes sure that 
proper items have been ordered by the 
Production Engineering Section and then 
follows up the contracts to see that the 
goods are on hand. 

Manufacturing Methods Branch acts as 
technical adviser to plants, suggests 
changes and improvements and recom- 
mends proper tools and machinery. Its 
immediate contact with all manufacturers 
throughout the country makes it possible 
to pool ideas for all-out production. 

These are some reasons Production Di- 
vision is working overtime at Wright 
Field. They are giving Goering and Milch 
and Vandelend (Udet is dead) something 
to talk and think about in that Berlin ho- 
tel room—if the hotel is still there. END 
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before are becoming expert aerial gun- 
ners in a period of six weeks. 

Long courses in the class room familiar- 
ize the prospective crew member with the 
construction, assembly, care and main- 
tenance of his guns. ‘ 

Then comes his first target work. He 
begins as a rule with a .22 caliber repeat- 
ing rifle, aimed at moving planes. He will 
try his hand with a BB machine gun and 
then with a shotgun on a skeet range. 
Then, still on the ground, he will practice 
first with .30 caliber machine guns and 
then with the .50’s he will use in com- 
bat. These guns for practice are often 
mounted in power-operated turrets which 
the students must manipul’te to fire at 
moving targets, towed by a jeep or other- 
wise moved around the range. The prac- 
tice guns themselves are often mounted 
in a moving truck. 

Then comes the great day when he is 
actually sent aloft in a piane and has his 
crack at the sleeve targets, towed 600 feet 
behind other planes. 

But no towed target and no friendly 
airplanes can repeat for the student gun- 
ner the maneuvers an enemy plane will 
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put on in actual combat. Here enters the 
moving picture. Actual movies have been 
made on every front, showing every kind 
of enemy airplane coming in for attack. 
These are projected in a studio, complete 
with a sound track that reproduces all the 
clamor and noise of planes in flight and in 
battle. On the picture screen there is al- 
ways evident those parts of the gunner’s 
own plane which he must clear with his 
bullet stream. And his hits and misses 
are electrically recorded as he fires at the 
dodging image on the screen. 

Down over Hong Kong the other day a 
half dozen of our Curtiss Warhawks from 
China had just completed a strafing mis- 
sion in the course of which they had shot 
out of the sky 12 to 20 Jap Zeros that had 
attacked them. As he came out of his 
last whirl with the enemy formation one 
of our pilots saw a plane silhouetted 
against the setting sun and coming 
straight for him. Instinctively he swung 
into the attack himself. His finger curled 
on the trigger button. Just as he was 
about to press it and send his six .50’s 
blasting at the strange plane, that plane 
wiggled its wings and a sharp voice came 
over the radio— 

“If that’s a Kittyhawk ahead, shake 
those wings.” 

In that split second the first pilot did 
and both men held their fire. 

Recognition of enemy planes is, of 
course, one of the toughest problems of 
training. All sorts of methods were tried. 
But it was at last found that only the 
flash method of instinctive recognition 
was useful in combat. So, in their spare 
time, student gunners practice recogniz- 
ing pictures, silhouettes and models of 
enemy planes which they can see for only 
1/100th of a second. A sort of camera-like 
image is established in the pilot’s mind so 
that he recognizes enemy planes without 
taking time to stop and figure whether 
its wing tips are square or tapered. 

Estimating range was another difficult 
problem. It was solved by the adoption 
of a ring sight of standard size so that, a 
plane once having been recognized, the 
pilot, again almost instinctively, knows its 
distance from the amount of space it 
takes up in the ring sight or the time it 
takes to cross from one side of the sight 
to the other. 

Even with the tracer bullets which 
mark the course of the stream of shot, the 
pilot must be on the target almost at once 
-——or the target is gone. Various devices 
have been attempted that would auto- 
matically give a gunner the right lead on 
a plane in any relative position to his 
own. But again it was found that the 
human feel or instinct was better than 
any mechanical device. That instinct is 
developed through the use of camera 
guns. 

More and more it has been learned in 
actual combat that human arms are just 
not strong enough and fast enough to 
swing a pair of .50 caliber machine guns 
weighing over 120 pounds. The power- 
driven turret, therefore, has become the 
universal mount for these weapons. At 
the touch of a control by the gunner it 
will swivel or pivot around the imaginary 
clock which gunners use to indicate the 
place from which enemy planes are at- 
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tacking. “Twelve o’clock” is dead ahead; 
“three o’clock” straight out to the right; 
“six o'clock” astern and “nine o'clock” 
broad off the port beam. 

Hence the turret is being more and 
more used in gunnery training. Even the 
shotguns used in skeet are now mounted 
in power turrets so that the student can 
track a clay bird with the same motion 
he will use later to track an enemy plane, 

It used to be that the tail gunner was 
thought to have a sort of suicide job. 
Enemy planes came down on the tail and 
he was their first target. With the intro- 
duction of the .50 caliber machine gun, 
however, the tail gunner became any- 
thing but a burnt sacrifice. Tail gunners 
have shot down as many Zeros and Mes- 
serschmitts as the men in any other posi- 
tion in the bomber, and perhaps more, 
A tail gunner was the sole survivor of a 
Boeing Flying Fortress shot down over 
the Solomon Islands. 

On the morning of December 1, 1942, 
the Fortress encountered six Zeros on a 
reconnaissance mission over the Solo- 
mons. Sergt. Joseph E. Hartman, tail 
gunner, got two of them and the other 
four broke off the fight. A little later six 
more Zeros appeared, but kept out of the 
range of the Hartman guns. Not the 
seventh, however. It was flying high 
above the others. It tried, without suc- 
cess, to get the Fortress with bomb and 
then, suddenly, apparently out of control, 
it dived straight for the Fortress. 

Evasive action was impossible and the 
Zero plunged head on into the fuselage, 
just behind the radio compartment, cut- 
ting the Fortress clean in two. The 10 
men in the forward part were carried 
quickly down to death. Hartman, despite 
the fact that the tail was ablaze, suc- 
ceeded in getting out and opening his 
parachute. He spent 67 days with friendly 
natives who hid him from nearby Japs 
and finally paddled him 225 miles in 12 
days, with 21 men in the dugout, to a 
point where a naval vessel picked him up 
and returned him to his base. He was 
awarded the Silver Star. 

Another gunner, Sergt: H. T. Ade, was 
thrown out of the top turret of a Douglas 
Havoc over Africa and lived to tell the 
tale. The ship, returning from a bomb- 
ing mission, was attacked by Focke-Wulfs. 
Ade had just got off his first burst at one 
plane when the Havoc’s pilot was killed. 
The plane went into a violent spin and 
Ade was wrenched from the top tur- 
ret, past the lower gunner and out the 
bomb bay door. He was the only man 
able to get his parachute open before the 
plane crashed. 

These and many more veterans of the 
actual battle are now back in the United 
States, teaching the gunnery students 
what they know. Aside from actual bat- 
tle experience, they are rapidly imbuing 
these new boys with the spirit of the gun- 
ners’ corps. Like pilots, they, too, wear 
wings. Pilots recognize them as essential 
members of the combat team which mans 
a bomber. They, with their .50’s, pack 
those left jabs and hooks that enable the 
bombardier to land that final kayo on the 
enemy targets and they are the boys who 
enable the pilot to fly back home again 
to fly and fight another day. END 
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Original painting of giant upsetters at Tube Turns plant 
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Jor the Aircraft Industry 


Behind the aviation industry’s magnificent war 
production récord, you’ll find this potent factor: the 
knack of finding the right source to do a difficult job. 
In the case of cylinder barrels and aluminum piston 
forgings, Tube Turns has gained an enviable reputa- 
tion. These critical parts require extreme forging 
accuracy, precise heat treating methods and rigid 
quality control at all times. These are just two 
examples of Tube Turns’ precision forged products | 
that are aiding U. S. war production. 


TUBE TURNS, (Inc.), LOUISVILLE, KENTUCKY. 


Specialists in producing difficult precision forgings 
from various steels, aluminum, and other metals. 


FLYING October, 





AVIATION TRAINING 
with 4th YEAR HIGH SCHOOL 


The WAR MANPOWER COMMISSION recommends deferment for students in 
technical training ...it is concrete evidence you will be doing the most for your 
country and yourself when you take your training at Aero Tech which was selected 
to train thousands of Air Forces personnel. Make the most of the next twelve 
months—finish high school at Aero Tech and at the same 
time, GAIN A FULL YEAR OF AVIATION TRAIN- 
ING toward your military service. 
APPROVED ano aviation COURSES 
AND AVIATION 
The high school subjects are taught by State Certified Instructors. 
Aviation subjects and instructors are approved by the Civil Aeronau- 
tics Administration and the Army Air Forces Technical Training 
Command... the curriculum includes the full CAA Approved Master 
Mechanics Course. Combining of both is possible, due to the intensive 
schedules. When successfully completed, you receive your High 
School Diploma in addition to your Certificate of Award for complet- 


ing the Master Mechanics Course which makes you elegible to qualify 
for CAA Airplane and Engine license. 


ae hE, 
A CORNER OF ONE OF THE AIRCRAFT MECHANICS SHOPS — 
WHERE STUDENTS ARE GIVEN THEIR PRACTICAL TRAINING 


ONE AND TWO-YEAR ENGINEERING 


You can also secure advanced training in Aeronautical Engineering, as 
well as post-graduate and research work. .. during or after your 4th 
year of High School at Aero Tech. 


SUPERVISED LIVING AND RECREATION IN 
CALIFORNIA You will probably choose to live right on the 


campus, in Aero Tech’s new dormitories, where 
you will enjoy comfortable lodgings, wholesome food and real com- 
panionship. You can explore the interesting points of Southern Cali- 
fornia, under the supervision of the Students’ Welfare Council—take 
part in the campus activities—the band, basket- 


TYPICAL CLASSROOM SCENE—FEATURING THE MOST MODERN OF ball and baseball teams—and enjoy privileges-in 
EDUCATIONAL EQUIPMENT FOR HIGH SCHOOL, AVIATION SUBJECTS ° nearby YMCA. 


ae & 


SEND COUPON TODAY for Fall Semester Application 


3 


AERO INDUSTRIES TECHNICAL INSTITUTE 
5255 W. San Fernando Road, Los Angeles 26, Calif. 


Gentlemen: Please send details and enrollment application on 
course checked below, without obligation: 


4th year high school and [| 4th Year High School and 
Master Aircraft Mechanics Aeronautical Engineering 


A PORTION OF THE AERO TECH DORMITORIES THAT nAeeS AGE 
ADJOIN THE CLASSROOMS, SHOPS AND LABORATORIES sTaEeT 








BELOW, AN AERIAL VIEW OF SCHOOL’S 


CITY 
TRAINING AND ADMINISTRATION BLDGS. 
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OUR COUNTRY HAS THE MEN. THE PLANES, AND THE 


books for fictory — 


throughWair power.. 






























Revised, enlarged edition! 


NEY edition has completely rewritten 
chapters, shows nature and use of 
latest type equipment. Special new chap- 
ter: Noiseless Flight—-The Glider. Clear, 
instructor-to-student text and 460 pic- 
tures show every step in training for 








EATHER and Instrument Flying. 
Prepares you fully for written tests 
for instrument rating. C. R. Smith, for- 
mer President of American Airlines, says: 
“This book has taken the subject of 


ONTAINS the expert knowledge you 
must have to go beyond elementary 
pilot ratings. Tells how to get and use 
upper-air weather information, airline 






meteorology out of the mathematical 
equations and has made it simple to 
understand. It explains instruments, 








flight, instruments, radio, navigation, mo- 
tors, aerodynamics, safety devices, etc. 
Translated into several languages, Size 


technique of pre-planning flights, latest 
instruments, icing dangers and counter 
measures, engine efficiency under varying 










conditions, special landings and take-offs, 
etc. Size 7” x 914”, $3.00 
451 ILLUSTRATIONS 


7” x 914”, $3.00 
460 ILLUSTRATIONS 
























radio, and all allied subjects thoroughly.” 
Size 7” x 914”, $3.00 


338 ILLUSTRATIONS Zee 
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OVER HALF A MILLION COPIES PRINTED... 
THESE BOOKS HAVE TRAINED THE EXPERTS 
-AND CAN TRAIN YOU! 

Selling faster today than ever before, the famous 
Jordanoff pilot-training books are doing their share 
to smash Axis air power. They have been officially 
supplied to Allied airmen by the U. S., Canadian, 
British, and Russian Governments. Each successive 
edition is kept up to date. They give you a thorough 
advance knowledge of aircraft, motors, instruments, 
radio, weather, and flight itself that means safer fly- 

ing, faster training, expert piloting. 


nature of a flight. This is what you have when you 
have read the Jordanoff books. Written in simple 
instructor-to-student language throughout, each fact, 
theory, and flight technique is clearly illustrated. 
1249 pictures—specially prepared by experts—show 
every step in an airman’s training, every knob and 
-utton on a control board, complete sectional views of 





instruments and installations . . . everything the ac- 
complished pilot has to know and use in the air and 
on the ground. Often imitated, but never equalled, 
the Jordanoff books will give you the equivalent of 
many hours of flight and ground school, or cost 
you nothing. Mail the coupon below and see for 
yourself, without risking a penny. 


KNOWLEDGE THAT WILL SAVE YOUR LIFE 


The indispensable equipment of every flier is a 
perfect mental picture of everything concerning the 


_ 














TO: FUNK & WAGNALLS COMPANY, Dept. 623 CALL 3 VOLUMES, 
354 Fourth Ave., New York, N. Y. boxed in a hand- 


e slip- e, at 
Send me the book (or books) checked at the right, the BARGAIN PRICE 
for 10 days’ inati I will deposit price, plus of $ 

postal charges, with the mailman, with the understand- 

ing that my money will be completely refunded if I v 
am in any way dissatisfied and return the book (or Ove aes, fae 
books) 10 days after delivery. 





DC SAFETY IN FLIGHT, 
$3.00 


(CD THROUGH THE OVER- 
CAST, $3.00 


Wesausuceussawse 


Any two (check 
which), $5.50 
 —— ee! EEN eee een 

Books sent post FREE if you enclose payment. Same return privilege. 
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Manevuverability that 
can land and take off 
most anywhere! 


THE AIRPLANE you used to 
call the “Cub” has its Army 
and Navy wings! No need to 
ask our pilots why—you can 
see for yourself how handy is 
this “Grasshopper” plane for 
101 war jobs. 


As Navy AE-1, an ambulance 
that has saved many lives by 
gentle, floating transport to 
the nearest hospital. As Army 
L-4, a liaison plane that deliv- 
ers messages, directs artillery 
fire, hauls emergency supplies. 
It operates from a country 
road or tiny field! 


Hats off to Piper, another of 
the names to which U.S. owes 
a big debt of gratitude. For 
the thousands of pilots who 
had their first training in 
“cubs.” For the “Grasshopper” 
of today—and the new Piper 
PT-1 trainer. And for the 
safety and economy Piper will 
bring you, in the Air Age after 
Victory! 








ACCURACY AND FREEDOM of 
control are necessities in ships 
of the “Grasshopper Fleet’. 
That’s why so many of them 
swing their ailerons, flip their 
rudders and elevators with 
Roebling Control Cord. Al- 
though it’s only one of hun- 
dreds of vital parts, we build 
it as though it were the only 
one. Aircord Division, John 
A. Roebling’s Sons Company, 
Trenton 2, New Jer- 

sey. Branches and 
warehouses in prin- 

cipal cities, 


MCAS 


HANOY" 


NAMES 
the U.S 
must never 
forget 
AERONCA 
AIR CRUISERS 
BEECH 
BELL 
BELLANCA 
BOEING 
BOWLUS 
BREWSTER 
CESSNA 
COMMONWEALTH 


CONSOLIDATED 
VULTEE 


CULVER 


CURTISS 
WRIGHT 


DOUGLAS 
FAIRCHILD 
FLEETWINGS 
FLETCHER 
FORD 
G&A AIRCRAFT 


GENERAL 
MOTORS 


GOODYEAR 
GRUMMAN 
HOWARD 
INTERSTATE 
LOCKHEED 
MARTIN 
McDONNELL 


NORTH 
AMERICAN 


NORTHROP 
te PIPER 
REPUBLIC 
RYAN 
STEARMAN 
TAYLORCRAFT 
TiMM 
Ta 


VOUGHT 
SIKORSKY 


WACO 


*In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 
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(Continued from page 193) 








movable surfaces, flight control mech- 
anism, first-aid kits, cockpits, cabins and 
safety belt. 

The crew make minor adjustments im- 
mediately. More serious difficulties may 
require the services of a sub-depot or 
mobile service unit, equipped with special 
tools and facilities. Overhaul of engine 
or airplane structure requires a trip to 
the nearest air depot, where whole air- 
craft can be rebuilt if necessary. 

During and after the 25-hour inspec- 
tion, “Yank” goes right on with the war. 
Daily inspections and minor touch-ups 
are all in the day’s work for the mechs. 

One morning “Yank’s” pilot discovers 
his fighter will be grounded for a few 
days. Patterson Field has ordered all 
planes of the type to be flown to Air De- 
pot X for a major operation involving 
vital new parts. “Yank” and family are 
grouped as a “project” in Depot X or di- 
vided among several depots if facilities or 
the war situation demand it. Depot engi- 
neers also seek and repair hidden battle 
wounds or other ailments. 

Such jaunts to the depot are major— 
and always for good cause. 

Perhaps. unsatisfactory reports on 
planes of “Yank’s” breed have reached 
ASC headquarters from the fronts. The 
manufacturer may have discovered a new 
device that will increase flying safety or 
combat efficiency. Or AAF experimental 
engineers may have developed improved 
carburetion which ASC decides must be 


installed in service aircraft at once. If 
“Yank” is about to be shifted northward, 
it must be winterized. A desert assign- 
ment demands other equipment, such as 
filters for sand storms. 

A technical order outlining the whys 
and wherefores of any major change must 
be prepared and printed. Necessary parts 
are contracted for, manufactured, and as- 
sembled into kits. Each kit contains every 
part necessary to make the change. The 
technical order and the kits are shipped 
to the depot in advance of “Yank.” In an 
emergency, necessary priorities for air 
transport must be cleared. Occasionally 
a technical order is radioed with instruc- 
tions to use available parts from regular 
stock and manufacture the rest locally— 
a big assignment in many AAF theaters, 
Other technical orders are _ written, 
printed and dispatched by air mail from 
Patterson four hours after a decision is 
reached. Less urgent orders are dis- 
tributed by normal channels. 

The preparation and distribution of 
technical orders and other AAF publica- 
tions is a major function of Air Service 
Command. In this airman’s library are 
individual handbooks on operation, main- 
tenance and repair to accompany each 
airplane and engine; inspection guides 
and forms used by the ground crew; radio 
facilities charts; illustrated parts catalogs, 
and publications on any subject from 
props to insecticides. 

Depots are combination flying fields, 
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Our maintenance men are very busy these days.” 























October, 1943 FLYING 321 

i 

nce. If 

thward, 

assign- 

such as 
ie whys ; 

ge must 

ry parts 

and as- 
is every é 
se. The 

shipped 
” In an = 

for air . . . 
sional You Can Tell at Once With the Amazing New 2-Line 
instrue FLASH IDENTIFICATION SYSTEM Found Only in the 
regular 

ocally— 5 
heaters IRCRAFT SPOTTERS’ mANDBOOK 
written, 
ail from Identifies 350 Bombers, Fighters, Transports and Other Aircraft 
ae of Warring Nations. Over 1,300 Photos and 3-Position Silhouettes, 
_— with Descriptions, Specifications and Recognition Characteristics. 
ition of P : 

. THE most comprehensive and up- Spain and France. Includes also Bars 
publica- to-the-minute Aircraft Spotters’ rage Balloons, Blimps, Gliders, and 
Service Handbook available anywhere in Rotating Wing Aircraft. 

America! Includes hundreds more Many authorities expect air attacks 
‘ary are fighting aircraft than any other similar here at any time and urge thorough 
n. main- manual! Amazing, new 2-Line FLASH preparation on the part of citizens. 
4 ; IDENTIFICATION feature is prac- Civilian aircraft spotters can render 
ny each tically a course im aircraft-spotting! valuable patriotic service and help 
suides Recognition Characteristics are list protect their homes and loved ones 

& . by the famous WEFT Formula— with the aid of this Handbook. 
w; radio Wings, Engines, a Tail— And you'll be able to identify all 
catalogs, for easy comparison. is method the famous planes you read about in 
+ fren helps you to ~~ omy ene the news—American Flying Fortresses. 
t fr y planes at a glance. mili ig eng 
aircraft are described and illustrated, Liberators and Thunderbolts; British 
including nearly 100 American war- urricanes and Spitfires; Russian 
» ficlde Stormoviks and Moscas; German 


Netherlands, 





The Most Authoritative Book of Its Kind in the World! — 


N addition to aircraft identification—its primary function—this 
comprehensive Handbook is a practical guide for wmpee 
interested in aviation—as a career or hobby, or for military 
service. Experts have checked and rechecked every picture, 
dimension, description and specification that it is permissible to 
publish: span, length, height, gross weight, maximum speed, 
cruising range; type of plane, engines—with number and horse- 
power, wings, fuselage, tail—including fin and rudder, construc- 
: tion, armament, landing gear; country, model, name, markings; 
f bomb load capacity, etc., etc. Edited by L. C. Guthman, En- 
sign, U. S. Naval Reserve. 


‘ HOW THE 2-LINE FLASH 
IDENTIFICATION WORKS 


Aeronautics Photo 








400 


eal 
with 
handy 
thumb- 
indexing 
The two planes below look very much alike, although one’s a Nazi and the 


other American. But our — ter can instantly tell them apart with 
the 2-Line FLASH IDENTIFICATION. 
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Alrplx, Toronto 












LONG-NOSED FUSELAGE Suspended on Wings. 
Twin Tail Booms, Rounded Tail Plane, 


es 6 ‘ Ses 
SHORT-NOSED FUSELAGE Suspended on Wings. 
win Tail Booms. Rectangular Taii Plane. 


















The 2-Line FLASH 
IDENTIFICATION 
identifies this 


The 2-Line FLASH 
IDENTIFICATION 
identifies 
GERMAN 

Wulf FW. 189. 





Handy 


lanes, over 60 British, 60 German 
5 Jap, 40 Italian, as well as planes of 
Russia, The 


Norway, 


Sturdy, 


Focke-Wulfs and Messerschmitts; Jap 
Zeros; and hundreds more! 


384 Pages! A $4.00 Value for $1.00! 


Over 1,500,000 of our Spotters’ Guides have been 
bought by the U. S. Armed Forces and civilians. This 
volume combines all four guides, plus valuable new 
material and the wonderful 2-Line Flash Identification! 
flexible, water-repellent binding patterned on 
lines similar to the official U. S. Army Drill Manuals. 
THUMB INDEXING helps 
plane instantly! Quantity limited. Rush your order on 
attached coupon. National Aeronautics Council, Inc., 
37 West 47th St., New York, 19, N. Y. (Copyright, 1943, 
by National Aeronautics Council, Inc.) 


you find your 


MAIL THIS COUPON 


Nationat Agronautics Councn, Inc. 


Dept. 2010 
37 West 47th Street, New York, 19, N. Y. 


YES, for the enclosed $1 seme rush me 
POSTPAID, for a week’s FREE examination, 
the big 384-page AIRCRAFT SPOTTERS 
HAN BOOK. in flexible binding with 
rounded corners and THUMB INDEXING. 
Over 1,300 photographs and 3-position sil- 
houettes, descriptions and amazing 2-Line 
FLASH IDENTIFICATION of 380 war- 
planes and other military aircraft of the 
world’s warring nations. After 7 days, if not 
more than delighted, I may return the 

and you will immediately refund my full 
$l—making the trial absolutely FREE! 


oS rrr . ontebseneeeu’ 
Po ere errr seusteue 
ef 2. eee 60000ees 

I also inclose $........ ee ee 


copies for friends, om same terms. 
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storage warehouses and repair shops now 
established all over the world. These 
maintain huge stocks of spares and spare 
parts, including engines, wing assemblies, 
tail assemblies, more than 150,000 other 
items that outdo a mail-order house. Less 
complete stocks are carried by sub-depots 
and combat units. 

Procurement and distribution of these 
spares and spare parts is another ASC 
job. Patterson officials must forecast—as 
accurately as veterans can — how many 
parts will be required at one time in any 
area, including combat zones. They must 
put in the order, arrange for warehous- 
ing, find shipping space to get parts over- 
seas to their destinations on time, then 
set up storage and issue in the theaters. 

Meanwhile “Yank” is back on duty 
ready for its 50-hour inspection roughly 
25 hours after the first field overhaul. 
This includes all items checked in the 25- 
hour inspection, goes into greater detail, 
again is performed by its own ground 
crew. 

After 100 total flying hours, “Yank” 
will receive another inspection, the stiff- 
est yet. As long as “Yank” flies for the 
AAF these inspections, plus daily and 
pre-flight checks, will be a regular rou- 
tine of its existence. For it’s the duty of 
Air Service Command to be sure that 
“Yank” on duty is as good a fighter as 
rigorous check-ups and maintenance can 
make it. 

Whenever “Yank’s” crew find their 
charge needs more extensive repair than 
they can give, the personnel and facili- 
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Centralized or Dis- 
persed Type Un.- 
derground systems 


Pressure Filters 
Sterilizing Filters 
Liquid Meters 


Wheel Tanks Aboveground sys- 


Vacuum Stills tems 

Solvent 

Oiling Systems Meter Pumps 
Pumps Metering Systems 
Oil Storage Sys- 

tems Pumping Systems 


Oil Conditioners 
And Other Equip- 
ment 


Fueling Pits 
Special Systems 
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ties of Air Service Command, mobile or 
fixed, are ready to take over. 

In combat theaters this problem can be 
staggering. 

The difficulties of performing even rou- 
tine inspections and maintenance in Ice- 
land or New Guinea are enormous. Work 
often must be done between bomb or 
shell bursts by mechanics who keep car- 
bines or rifles at elbow’s reach. And not 
even Messerschmitts have wreaked such 
punishment as have intense cold or heat, 
sand storms and tropical downpours. 

One cargo ship flying supplies into 
China was forced down in a remote 
mountain valley inaccessible by land. Re- 
pair parts and two mechanics were 
dropped by parachute. In that rude 
Shangri-La those mechanics, working in 
the open, performed their job with the 
skill of artisans. 

Soon after Pearl Harbor, vital repairs 
had to be made on warplanes in the 
South Pacific. There were no technical 
orders to go by, no parts available. 

A technical order was written and 
rushed out on the first mail plane from 
the states. Copies were printed, parts 
were manufactured and assembled into 
kits, and the complete bundles were dis- 
tributed to the combat squadrons, all by 
the use of local services. This seems sim- 
ple enough, but the printing order nearly 
swamped the combined facilities of all the 
printing shops in one area and the manu- 
facture of the parts meant taking over all 
local machine shop facilities. 

In Guadalcanal and other combat zones, 
airplane maintenance was possible only 
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by resorting to cannibalism—taking parts 
from one wrecked plane to install in an- 
other. Often this work was accomplished 
under intense fire from enemy planes and 
ships. Many maintenance men were 
killed and more were wounded. 

These are the “smaller” difficulties. 
The major woes of ASC here seemed al- 
most insurmountable at times. 

In Australia, for instance, railroad lines 
of different gauges slowed transportation 
at every frontier. A trainload of supplies 
could move on one gauge only a few hun- 
dred miles. Then everything had to be 
unloaded and transferred to other cars on 
a railroad of narrower or wider gauge. 

There was one 500-mile gap, en route to 
Port Darwin, where there was no rail- 
road. Everything had to be transferred 
from freight cars to trucks, then put back 
in freight cars again. 

Communication in most battle zones 
was primitive. Certain telephone trunk 
lines in Australia were of the system that 
permitted only one message at a time 
over each line. Teletype lines had to be 
installed and radio communication perked 
up. 

Most of these major problems already 
have been licked, often by using Ameri- 
can equipment. Our cargo ‘transport 
planes have increased in number and size. 
Our own communication lines span the 
world. American trucks roll over the 
mountains to far places. Highways were 
built, railroads laid by American sweat. 
Far from Altoona and Omaha, American 
freight trains began rolling. 

(Continued on page 325) 
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Metal parts are turning... surfaces are being ground or honed... 
threads are being cut or holes tapped ... engines are being tested 
... another plane is being born! In many plants these operations 
are taking place by the thousands every day. And, in many of 
these, Bowser systems for cutting oils, for tapping, grinding, honing, 
broaching and other oils are being stored safely, handled conven- 
iently, measured accurately, and filtered and sterilized thoroughly 
to speed production—save man hours... reduce scrap... to do 
better work ... and to get planes out FASTER! 

And, once these “winged fighters” 
pioneer builder of Re-fueling and De-fueling equipment is on the 
job to “keep ‘em” flying with clean, dry, safe fuel. In addition to 


take to the air. Bowser, the 


all this . . . Bowser’s modern plants are also busy in producing 
precision parts to help build planes and to keep them “Firing”. 
If you use liquids in your operations, call Bowser, pioneer makers 
of equipment for Storing . . . Filtering ... Metering . . . Dispensing 


... Distilling . . . Lubricating. 


S. F. BOWSER & CO., INC. 


INDIANA 


FORT WAYNE, 
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_turn their binoculars this way 





eee iy the meager security of a rubber raft, those up there who are using binoculars THESE FIGHT TOO! Universal is one of the 
ted survivors from a lost plane count are too intent on sighting their objec- few manufacturers making binoculars 
ons ahead: How many more days will their tive to spot that tiny raft. for the U.S. Army, Navy and Marines, 
- of food and water last? They count back: ; : a ; and for the Unit- 
How many days have they drifted — If 80, their frantic waving is as futile as — 
ng, } y' ety ; . ed Nations. 
away from their chances for rescue? their shouts, and only prayers can help: ‘ 
en- Count their chances to live! “Please, Lord! Turn their binoculars It has pio- 
hly - E this way!” neered in- 
do Then—so far off, it can barely be identi- genious new 
fied as one of our own—a single plane. Every minute of every hour of every methods of 
| : F day and night, our men are using binoc- 1 . 
the Saved? Not vet! , “8 oe production 
: ulars to save lives, uncover ambushes, . > 
the ; : : cniiiis Glee: “es f sul : and assembly of lenses, prisms and 
Only with binoculars could the men in 2 r Ee en ae precision optical instruments — many 
1 to the plane possibly see them. sight enemy aircraft. ae ; ~— ‘ 
ing 7 of them significant contributions to 
a” Those on the raft, fliers themselves, Wherever your boy is, binoculars are America’s future leadership in this 
G- know that. Know that they have not keeping watch —helping him and his highly specialized field. 
‘ers yet been seen, or the plane would be comrades to destroy our enemies, and REMEMBER YOUR PLEDGE 
ing heading towards them now. Fear that hasten Victory. TO BUY WAR BONDS, AND LIVE UP TO IM 


= [rversar [mera [orroRAnON 


There’s only one flag 


we're prouder of! NEW YORK ° CHICAGO ° HOLLYWOOD 









Makers of Precision Photographic and Optical Instruments + Peacetime Manufacturers of Cinémaster, Mercury, Corsair Cameras 
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/ up-to-date Aeronautical textbooks and Ref- 
e-” erence Works, to speed your training. Check and 


or 5 Day Examination at your leisure. 





AIR PILOTING by Vtrgtl Simmons, Assts- 
tant Supervisor, Pan-Amer. Atr Ferrtes. A Manual 
of Flight Instruction. Illustrates and describes the 
best known means of developing pilot skill and 
supplying technical material in text, question and 
answer form to aid in passing the various examina- 
tions. Approved methods of training are analyzed 
and essentials worked into the latest techniques for 
pilot development following the curricula of mili- 
tary and civil schools, with the author's special 
comment as to technical value and particular usage. 

e book fully sets forth prescribed official goals 
for each rating certificate. 2nd Edition, Revised 
and Enlarged. 758 Pages, 165 INlustrations. $4.00. 






























Pilots’ and Mechanics’ AIRCRAFT INSTRU- 
MENT MANUAL 0»y gc. c. DeBaud, Capt. UV. S. 


Army Atr Force. A textbook for systematic courses in 
technical and aviation schools and for home study use. 
Its tested methods of presentation gives a thorough 
knowledge of all types of instruments—flight, naviga- 
tion and engine—in the shortest time and with a minimum 
of effort. Treatment is fully adequate but not encumbered 
with useless information; it is progressively arranged so 
the users. will fully understand each instrument—its pur- 
pose and necessity, errors and remedies, and its installa- 
tionand maintenance. 490 Pages, 327 Illustrations. $4.50. 

















AERONAUTIC RADIO by ™. F. Eddy, Lieut., 


U. 8. ne Ret'd. A manual for operators, pilots rm 
a 


radio mechanics. Follows requirements of the F.C 
the C.A.A., and actual approved usage for b ty 
communication and special purposes such as course 


guidance and instrument landing. Those thoroughly 
covering the book should be well prepared to pass the 
theoretical part of the aviation radio operator’s 
license examination to acquire quickly skill in opera- 
tion of radio equipment and to understand readily 
manufacturers’ installation and maintenance in- 
structions. 502 Pages, 198 IMustrations, $4.50. 


NAVIGATION OF AIRCRAFT by L. c. 
Ramsey, Capt., U. 8S. Navy: Aviator. Compactly gives 
precise, definite and complete knowledge required by 
practical aviators for certain and expeditious arrival 
at the chosen destination without dependence on 
radio, Stresses thoroughness in dead reckoning and 
explains modern celestial observation methods, The 
author’s Air Pilots’ Dead Reckoning Tables gives 
solutions as fast and more accurate than graphic 
methods. 48 Pages tables 

230 Pages, 42 Illustrations. Two Volumes, $4.50. 


ELEMENTARY MATHEMATICS by z. Ley, 
Prof. of Math., Imperial College, London. This book 
has grown out of British experience and need for 
easier, more rapid instruction in principles of mathe- 
matics as required for technical applications, par- 
ticularly aeronautics. Its live, fresh teaching method 
eases the drudgery and dryness of mathematics, 
interests as well as instructs and develops ready 
thinking in mathematical terms and symbols. The 
whole volume is devoted to principles, with enough 
exercises and examples to insure grasping them. In 
scope, the book progresses from first concepts of 
arithmetic through fundamental ideas of algebra and 
geometry to a first glimpse of the calculus. 

216 Pages. $1.50. 





MODERN TRIGONOMETRY wy, wm. J. G. 
Hearley, Mathematics Master of England. This ele- 
mentary book presents practical numerical side of 
trigonometry in a form which can be followed by 
anyone with a knowledge of arithmetic and the 
elementary principles of algebra. Practical questions 
on astronomy, navigation and mechanics are intro- 
duced to show how trigonometry is used. Prepared 
with aeronautics particularly in mind, the treatment 
is adequate for those preparing for preliminary ex- 
aminations, and will also meet the needs of those 
who want to take up some branch of mathematics 
which will be widely useful. Tables inclu 

160 Pages, 152 illustrations. $1.75. 





Just Outil 
HOW a 


ARM 
GREW WINGS 
Airmen and Aircraft 
before 1914 
by Charles DeForest 


P. Lahm, Brtgadter- 
General, U. S. Army 
Retired. 





The real story of the two prominent airmen who 
participated in the founding of the mighty U. 8. 
Army Air Forces. 

A vivid and complete account of the facts, and 
significant details of early flight and of the 
sonalities—the Wrights, Curtiss, Brereton, Foulois, 
Brnold, and scores of others—who, in the face of 
discouraging difficulties provided the foundation 
and influenced the development of American 
military aeronautics. 

This book is destined to become the anes 
source of reference on this vital period in 
Dautics. 370 Pages, 43 Photos. $3. 75. 














MAIL THIS COUPON FOR 5 DAY EXAMINATION 


ARON AUT AL METEOROLOGY 

R. Gregg and other Weather Experts. Gives in 
eS form the essential facts of the upper air and 
their relation to aeronautics as needed by the airman, 
information of a kind required by the professional 
meteorologist being included only as necessary to 
provide a groundwork, There are special chapters by 
a number of specialists. Revised Edition. 


405 Pages, illustrations, 24 Tables. $4.50, 
GENERAL AERONAUTICS by dilton F. 


Lusk, Director Aeronautics, Sacramento Junior College 
A textbook for technical institutes, colleges and 
ground schools, and an aid for pilots’ and aircraft 
engine mechanics’ tests, including basic fundamentals 
emphasized in official requirements. Simple and easy 
to understand, with test questions 7 chapters 
typical of examinations. Revised Editio 

Pages, 250 illustrations. $3.75. 


WEATHER STUDY by David Brunt, Professor of 
Meteorology, Imperial College, England. Designed par- 
ticularly for air force cadets, and students of geog- 
raphy and radio-location. The principles are stated so 
simply that material quite technical in character can 
be readily understood. To satisfy more advanced 
users, some mathematics is included in certain parts 
This is designated so that the beginner may omit it 
without ——. his grasp of the subject. 

215 Pages, Bo illustrations. $2.25. 


WEATHER GUIDE for Air Pilots ty £. L. 
Eaton, U. S. Weather Bureau. For aviators and ex- 
ecutives directing flights who lack time for exhaustive 
study of meteorology, this book provides a brief 
guide for interpretation of reports and forecasts 
issued by profe sssional meteorologists, with procedure 
to insure safety in important situations. Applies 
essentials to everyday problems, without mathe 
matics or lengthy meteorological explanations. 
75 Pages, 27 Iliustrations. $2.00. 


- 
7 THE RONALD PRESS COMPANY, Dept. M816, 15 East 26th St., New York 10, N. Y. ~ 
Please send me the Aeronautics Books I have checked below: zg 
a (] AIR PILOTING (_] NAVIGATION OF AIRCRAFT [] GENERAL AERONAUTICS x 
mw — Simmons...............000+000+. a ae -+++-$4.50 ee eae ee 
(] AIRCRAFT INSTRUMENT MANUAL (_] ELEMENTARY MATHEMATICS [_] WEATHER STUDY * 
°- oe ines otbie es Chine 660s co GO SO ee eee ee ee eS 
a AERONAUTIC RADIO C] MODERN TRIGONOMETRY (-] WEATHER GUIDE FOR AIR PILOTS & 
s ae eee soeseceeoveses 4.50 Hearley.......... PE EES RS EOI . 1.75 BE cc ccccssece scusccooevesocese aan 
¥ |_| AERONAUTICAL METEOROLOGY || HOW OUR ARMY GREW WINGS gz 
ee Oy I oss aeies oveceesecsued $4.50 Lahme-Chandler.....cccssccscces .$3.75 z 
z 
bad On receiving the books, I will pay postman prices shown above, plus a few cents C.O.D. charges. If I am not entirely satisfied with any, s 
~ I have the privilege of returning them within five days. (We pay postage when you remit with order. Same satisfaction guarantee.) . 
e * 
Ns eicccseseuseseeehesehdabeseneséee reser ee CN 6 dnc occdsncasesneenento0sens oo esseseses 5 
= 
¥ # 
TTT Petes SE THE RONALD PRESS COMPANY, Publishers TLTTTTtttitt 


15 East 26th Street 


Se a 


ae York, N. ¥. 




































iI] 









HE 
=SS 

for 
n of 
Ref- 
and 
sure. 





IGY 
ves in 
ir and 
irman, 
ssional 
ary to 
ers by 


$4.50. 


nm *F., 
Yollege 
8 ant 
ircraft 
.entals 
d easy 
apters 


$3.75. 


sssor of 
d par- 
i geog- 
ated so 
ter can 
vanced 
| parts. 
omit it 
t. 

$2.25. 
E. L. 
ind ex- 
austive 
a brief 
recasts 
»cedure 
A pplies 
mathe 


ons. 
, $2.00. 


o UW COUN 
: ow «w 
BERR RRR ERR RRR 





October, 1943 


(Continued from page 322) 

Now, although many problems remain 

nsolved, parts and spares, maintenance 

.en and facilities in growing volume are 

riving in all theaters. 

Within continental United States or in 
the territories where maintenapce facili- 
ties are complete, warplanes are knocked 
down, unbent, spruced up and trans- 
formed with the speed of modern indus- 
try. 

Depots now have production-line tech- 
niques for aircraft overhaul and repair. 
In peacetime it was AAF practice to train 
and develop airplane and engine me- 
chanics who were able to perform all re- 


. pair and overhaul operations individually 


or in crews. 

Now acute wartime shortages of per- 
sonnel have ended this “craftsman” idea. 
The time required to train full-fledged 
aircraft mechanics is too long. Today it 
is possible to train a man or woman to do 
one production-line job well—and become 
skilled in the operation within a,few days 
or weeks. 

America’s standard manufacturing proc- 
esses allow depot engineers to pool en- 
gine parts of the same size and type. 
These parts are not necessarily replaced 
in the old engine but are pooled through- 
out the various processes of overhaul. 
Complete engines are then re-assembled 
from parts as they come off the produc- 
tion line. The engines function perfectly 
—another triumph for American genius at 
war. 

Many other innovations in overhaul 
and repair procedure have been intro- 
duced. But airplane engines, structures 
and instruments are intricately designed 
and certain repairs can not be rushed. 
As war’s tempo grows there must be 
more repairs. 

Meanwhile ASC’s vigilance is keeping 
American planes flying in combat zones 
and service areas under all conditions. It 
is chore-boy work on a world scale—the 
kind that “Yank” is winning from Italy 
to the China Sea. END 





Flying Guinea Pigs 

HEN a flyer at Randolph Field’s cen- 

tral instructors’ school appears over the 
field with his wheels jammed, the opera- 
tions office usually asks him to circle the 
tower of the administration building to be 
photographed so Army technicians can 
study the pictures. 
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Developing the Tools 


(Continued from page 121) 








Conferences may dictate some changes. 
A scale model for wind tunnei testing is 
constructed. This model is suspended 
within a huge metal tube and subjected 
to high-speed blasts from enormous fans. 
Ideas become practical in the wind tun- 
nel. Errors are eliminated. Designers 
may test new fuselage shapes, flying 
wings, streamlining, pusher propellers, 
placement of wings, engine nacelles, en- 
gine cooling. When a model has com- 
pleted its wind tunnel tests, its designer 
is in possession of all performance data 
on his plane. 

Wright Field now has two wind tun- 
nels. One is five feet in diameter. The 
other is 20 feet, is the world’s largest, cost 
more than $3,000,000, was designed largely 
by Engineering Division. In its test cham- 
ber models with wingspreads of 16 feet 
may be tested in wind speeds as high as 
450 m.p.h., generated by a 40,000 h.p. mo- 
tor. 

The control room, housing scores of 
delicate measuring instruments, records 
every model test by ticker tape for future 
study. The operator at his dials and 
switches has complete control over the 
movements of the model or parts “flying” 
in the wind. 

The wind tunnel tests over, the manu- 
facturer builds a full-sized mock-up of the 
airplane. A “mock-up” is a full scale 
model with all equipment. AAF officers 
go to the plant for inspection before work 
on the first plane is begun. 

The mock-up makes it easier to visu- 
alize three-dimension features, helps the 
manufacturer install controls, cables, 
lines, pipes and wiring without interfer- 
ence. If all inspecting officers are satis- 
field, the Army tells the company to start 
building the experimental model. 

The Aircraft Laboratory, more than 
any other unit of Engineering Division, 
deals with the complete airplane. Its 
Structures Branch determines aircraft 
strength by static (weight carrying) and 
dynamic (impact)tests. Sometimes whole 
airplanes are broken and destroyed sec- 
tion by section. In static tests, huge lead 
weights are piled in the fuselage and on 
the wings to determine maximum mili- 
tary loads. In dynamic testing, an entire 
airplane may be hoisted by a giant crane 


and deliberately dropped to give it the 
same shock that would occur in landing. 
Tests are mathematically computed, pho- 
tographically recorded. 

A pursuit plane may be designed to 
take 12 G’s (12 times the pull of gravity) 
when it is pulled out of a dive. That air- 
plane must withstand this terrific load 
without any piece of metal in the entire 
structure failing. 

One bomber, for example, was orig- 
inally designed for 41,000 pounds gross 
load, but as a result of test information 
these ships today are being flown with 
64,500 pounds gross load. When wartime 
emergency demands the taking of risks to 
obtain additional range, this kind of load- 
ing makes it possible to more than double 
the flying range. 

The static test alone is not enough. An 
airplane can take all the shot bags and 
sand weights that are piled on it and still 
not hold together in the air when a pilot 
whips it into a quick maneuver. Vibra- 
tion characteristics may be such that a 
wing will break away. It has happened 
more than once. Consequently, a series 
of flutter tests are made on every airplane 
by engineers and test experts in the Vi- 
brations and Flutter Unit. 

Determining vibration characteristics is 
comparatively simple. A small reed held 
up in the wind will begin to oscillate and 


- the oscillation will build up. An airplane 


wing, an aileron, an elevator or a rudder 
may react the same way. For this test, a 
small weight, put on the wing at various 
points, is vibrated at different speeds un- 
til the critical speed at which the weight 
moves causes the whole structure to vi- 
brate with it. 

Another working section in the Aircraft 
Laboratory is the Landing Gear Unit 
which attacks the problems of retraction, 
tire trouble, footprint pressure, overload- 
ing of tires, and the design and develop- 
ment of wheels and brakes. All this is 
expensive. The cost of one wheel on the 
Douglas B-19 exceeded $40,000. Right 
now, brakes are undergoing priority re- 
search and improvement. 

No warplane is effective unless it has 
firepower—guns and bombs that will de- 

(Continued on page 331) 











- — “THE FINEST LOGS IN AMERICA for THE FINEST PILOTS IN THE WORLD” 


MILITARY PILOT 








LOG 
Books 











SS DISCOUNTS TO: JOBBERS, DISTRIBUTORS, DEALERS, BOOK STORES, FLIGHT OPERATORS, SCHOOLS, ETC. 





YOUR C. A: A: 
CERTIFICATE 


If you have a “Log Book” and can pass the written test on the Civil Air Regulations! 





You will have just 60 days after you are ‘‘Discharged” 


to get your C. A. A. Certificate. If you can’t pass 


a test on the Civil Air Regulations within the 60 days, you will have to take a complete written and. Flight 


Test to get your Civil Pilot Certificate. 


A Log of your flight time will help you get that “Flying Job” 
The Operator will want proof —_He won't take your word for it. 


Steele’s Log Books and C. A.A. Pilot Regulations are 100% up-to-date. Get yours now! 


PILOT LOG BOOKS 


No. 100—C.A.A. Pilot - enna $1.00 
No. 200—Pilot Log Book 85 
No. 203—Senior Pilot Log Book . 1.25 


PARACHUTE LOG BOOKS 


No. 105—Parachute Rigger Regulations.......$ .25 
No. 500—Rigger Log Book . 1.00 
No. 501—Master Loft Log Book. as rees ae 


We pay ordinary ‘Postage — C.O.D. and Airmail will be extra. 
STEELE’S — Dept. F 10 — 2227 West Washington Blivd., Los Angeles 7, California 








A” and *E” ratings. 


General view of Stewart Tech’s excellent Aircraft Engine Equip- 
ment. The School’s Aircraft Engine Mechanic Course (960 hours) 
is approved by the CAA, and prepares for the “E’? Mechanic 
rating. The Aircraft Master Mechanic Course prepares for both 
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Thrill to the lure of “live”? engine 
operation at one of America’s finest 
equipped and longest-established Air- 
craft Schools. The “‘E”’? course may be 
completed in twenty weeks in the full- 








FOUNDED 1909 


Approved by the CAA as an Aircraft and 
Aircraft Engine Mechanic School. 


Approved by the U. S. Department of Labor for 
non-quota foreign students. 


Specializing in Aeronautics since 1929. 


Contractor to the Army Air Forces Technical 
Training Command. 


Member of the Aeronautical Chamber of 
Commerce. 


Licensed by the State of New York. 





Remember your SUCCESS—or 
FAILURE—in Aviation depends in great 
measure on the thoroughness of your 
training. For thorough technical training 


consult STEWART TECH. 











School 


day sessions. The combined “A” and 
*“E” course takes only thirty-six weeks. 











i r 
The Aeronautical Drafting Course (750 hours) includes 
Detail Design, and is scientifically organized so that the 
graduate is prepared to assume a responsible place in the 
engineering departments of leading Aircraft Manufacturers. 


of Aeronautics 


STEWART TECHNICAL SCHOOL 


253-4-5-7 West 64th Street, New York City 


FOR DETAILS OF COURSES, CLIP AND MAIL THIS COUPON TODAY 





School of Aeronautics 
STEWART TECHNICAL SCHOOL 
253-4-5-7 West 64th St., N. Y. C. 
Please send me illustrated catalog and full particulars 
Aircraft Master Mechanic Course 
> Aircraft Engine Mechanic Course 
Aeronautical Drafting Course (incl. Detail Design) 


Name TTT CTL TL TEE ETE 


Address . it eee we 


City ‘ (Meters daretenee rose peeeoede 


on your school. I am especially interested in: (check) 
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CLEVELAND MODELS 
of Outstanding World War ll Planes 
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@ These designs (in kit form) embody an amazing amount of 
“nowhere else procurable”’ authentic detail—typical of Cleve- 


land's 23 years of painstaking research to produce the finest with all 
models possible—magnificently suited for educational purposes. model is like 
@ Such features as easily-built Retractable Landing Gear, Sur- tion. 
73—"‘SPITFIRE.”’ 

2%"... $3.00 


74 2-109 MESSER- 


ME 

SCHMITT. 

OO snctses $3.00 
75—Grumman ‘*SKY- 


Sis” =. -..-.93e90 


7e Conn." 25%,"3.00 


7 
/ 


Curtiss ,P-40 TOMA- 
re ....$3.00 


4 


78—Hawker ‘‘HURRI- 


0”. $3.00 


Lockheed “4 H U DSO 


79—Vought-Sikorsky “COR- 


30 9/16" ...,. 93-90 


somehow or other it always seems to come back. 


80—SBC-4 Curtiss ““HELL- bomber, also used for reconnaissance, has done some fighting, 
DIVER Dive 3 50 too. Has seen plenty of action over Europe, Africa and the wide 
Bomber. 2519”. . stretches of the Pacific. Span 49%”. C-D Master Kit SF-95, 


ORDERING INSTRUCTIONS See your dealer first. If he can’t supply you, send 
’ check or m.o, (cash at own risk). Add 15¢ packing- 
postage charge to ALL orders. No C.O.D.’s 2ostal restrictions now prohibit shipments 


outside U. S, except to Canada and Mexico (to which 10°% must be added) For service 

men still stationed in S.; restrictions prevent our shipping to A.P.O. or Fleet P.O. box 

numbers—so, use a local nearby address o; Special Delivery 25 > U.S. only). 
sal A 


a nly! ¥€ xtra ( . 
Ohio_ residents add 3° it contents and prices subject to change or can- 


cellation without notice. 


Cleveland Model & Supply Co., 4508694 Lorain Ave., Cleveland 2, Ohio 
"*World’s Largest Makers of Quality Model Aircraft—Since 1919"' 


ales tax, 


"Flagship of the 
C-D Master Line" 





More of these have been ferried overseas than any other plane 
ceptance by the British Coastal Command operations over 
Channel areas, and its sturdiness and endurance have gained for it a high repu- 
tation with British crews, They call it ““Old Boomerang’’ 


face Radiators, Exposed Superchargers, Detailed Machine Guns, 
Cannons, Bombs, etc.—all expected visible details—are standard 
Cleveland-Designed 


Master Models. @ Each 


a miniature course in full-size aircraft construc 


8i1—Republic P-47 ‘“‘THUN- 
DERBOLT.” 
30%” . $4.00 


83—Grumman F4F ‘“‘WILD- 


7%” ........$3.00 





85—Lockheed P-38 “‘LIGHT- 
NING.”’ 


38%” $4.00 


87 wst “BUF- 


Bre eT 

FAIA.”’ 

26%" . $3.00 
89—Douglas SBD-3 “DAUNT- 


30%" $3.50 


North American MUS 
TANG” “APACHE"’) 


or ss” ..... $3.00 


9 





Send Today for No. 40 Catalog 


Features C-D War Models in a thrilling 
“‘shots”’ in various fighting fronts, 
Many others No catalog ever 

like it. None free. For 5c 








BORE. .ccicces 








Wheua You Gacld CLEVELAND MODELS Zou re Gucldiug Wodels that Pilots. 
Vustractors. Cadets-tu- “lrataing aud TWechances in the tin Forces Guild 
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“| HITCH YOUR [~ 

FUTURE 

TO THE 

SKY | 


DALLAS AVIATION SCHOOL | / 
AND AIR COLLEGE 


C. A.A. APPROVED GROUND AND FLYING SCHOOL j 
CONTRACTOR TO U.S. ARMY AIR FORCE f 
FOR TRAINING AVIATION CADETS AND MECHANICS 7 
CONTRACTOR TO BRITISH GOVERNMENT 
: TO TRAIN ROYAL AIR FORCE CADETS 

HE BLOOD of her pioneer mother still flows ACCREDITED AS A JUNIOR COLLEGE 


through the veins of the American girl. She OY STATE SEPARATES GF ERSCATION 








stands ready to help defend the freedom of the 





country she loves. In Aviation she is finding one 
of her greatest fields of usefulness. As pilots in the Ferry Command, as Link Trainer | 
Operators, in radio, in aircraft instrument maintenance, she is proving her mettle 
In meteorology, terrestrial and celestial navigation, and in many other essential 
operations in aeronautics, women are serving in the war. At the same time they rr 
are preparing themselves for a future in the world's greatest industry when the 
peace is won. Dallas Aviation School and Air College offer specialized courses 

of training in all of these important departments of Aviation. Graduates are 

immediately qualified to apply for government service and join hundreds of 
successful women who have already found their places in Aviation. There is ao Qae 
place waiting now for you. Fill in the coupon below and mail it today fo: complete 


information—no obligation. 


a GE eee ee SSS le ee és \ 
- »y 
DALLAS AVIATION SCHOOL AND AIR COLLEGE 


Major W. F, Long, Dallas Aviation School 
SCHOOL AND AIR COLLEGE 


? 





Love Field, Dallas, Texas 





Without obligation, please send your catalog to 
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CHESS Complete with 
plastic chessmen in accurate 
miniature and rule book 
NO. 100 $1.00 


CHECKERS Played with 
hardwood pegs marked on 
one end for kings, concealed 
in sliding drawer. 

No. 101 $1.00 


” 


TREE PUZZLE 
Guaranteed todrive 
you ‘‘nuts'’;: a 
never-ending chal- 
lenge to your wits 
and patience. 

NO. 114... $1.00 


CHING PEG 


A variation of 
Chinese Checkers, 
played with hard- 
wood pegs of three 
colors. 

NO. 110... $1.00 


SOLITAIRE 


: Intensely absorbin 

pastime; no end o 

playing combina- 

- tions to challenge 

ACEY-DUCEY Backgam you. NO. 103 75c 
mon in miniature, com- 


plete with playing men, 
two small dice, and rules P oO S K E T G A M E S 
NO. 102.... 1.00 
Pocket games are a Drueke innovation, now 
sweeping the country and armed services in 
popularity. All games of uniform size, 4!/2 
in. square. Playing boards of hardwood, 
varnish-finished. Quality materials and crafts- 
manship throughout. Packed in special mail- 
ing carton. If unable to find the genuine DADDLING 
CRIBBAGE Drueke Pocket Games at your dealer or post Setter than any Re- 
Hendenee ateiten Gosek, exchange, order direct by mail. saw purrle you ever 
leatherette back, hinged Genuine Leather Limited Editions with Solid Sow, sewers eter 
for folding. Compartment Walnut Playing Boards and Gold Embossing are thing new to figure 
for full size playing cards; Available at $3.50 each. out. NO. 113. $1.00 
space for pegs. Complete 


with rules and quality cards. 
NO. 105 $1.50 DE LUXE 


Without Cards $1.00 POCKET CHESS SETS 


Rich leatherette container with 
finely finished hardwood play- 
re board and accurately de- 
tailed chess men; 
rule book included. 

O. 7200 .$2.C0 


“*15'' PUZZLE 

Pic TIC , A solitaire game 

Two games in one: requiring percep- 

: on and patience; 

ye Ey Te D U £ K E holds interest for 

Bn mB hours. NO. 107 75¢ 
fascination. Patent- > ° 2 

ed. NO. 112. $1.00 American Design 

CHESS SETS 

Modern plastic chessmen; King size 2!/:'' high: 

octagon base; weighted and felted bottoms; 


boxed in leatherette contaiher; hinged cover. 
Black and Ivory or Red and Ivory. NO. 24 $5.00 


Complete 32-page Chess Primer with chess 
laws and technical terms. Pocket size, 25c. 
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/ COYNE ‘Team-by Dong "Shop Cour 


AIRCRAFT RADIO; 
= oa 


r 
BROADCASTING BEERATING 


ELECTRONICS 


GET READY NOW FOR A GREAT VICTORY FUTURE 
| 2A Finance Your hai: 


War has created tremendous opportunities for men in | 
RADIO OPERATING AND ELECTRONICS. Here ® 
is the practical *‘Learn-by-Doing’’ shop training in 

this big field. Not by correspondence, but actual ex- Find out all about the sensational new future_for 


rience on real Radio and Electronic apparatus. Coyne-trained Radio Cpetetons and Industrial Elec- 
- DP tronic Specialists. My FREE BOOK is full of photos 


Ww and job aicacelinn. There's a place in 
START NO PAY LATER! Get the this vast — for te Ade. Sees of 
: i. experience bars no one. Coyne has been 
I make it easy for you to come to Chicago for my FACTS! ;s men 44 years—is nationally fa- 
practical training. Don't let lack of money hold you ® mous. Act now. Use handy coupon. No 
back! You can pay tuition AFTER YOU GRADUATE. obligation; no salesman will call. Don't delay. Send 
I'll even help you secure part-time work while at __ it today! 
Coyne to help pay living expenses. My plan has 


=e geceeaaass titi aaas brings eee Al See How Easily x 
Prepares for Gov't License ~<7% ¢ [paem YOU can get my F 


Many of the better Radio jobs require lite. * d 1 S h 

U. S. Govt. license. Coyne has pre- = a Ra 10 op N dp) 
pared hundreds of men for this test. 4 bp? B e_2 

Our graduates hold good positions in 4 ian Training ! 

broadcast stations, air transport, police ' 


radio and motion picture studios. a = MAIL cou PON 


9 os . se Se eae aaa es ae eS ow aw 
You'll Receive Personal Instructions on tH. C. LEWIS, Pres., 


Fascinating Radio and Electronic Apparatus | RADIO DIVISION 
It’s the thrill of a lifetime when you first operate the g COYNE ELECTRICAL SCHOOL, Dept, 73-2E 
' amazing variety of up-to-the-minute Radio and Elec- yg 500 South Paulina St., Chicago, II. 
" tronic equipment at Coyne! Experts show you each 
TELEVISION step, train you thoroughly. You'll learn to send Code 8 DP say Retin ae, pine yom FREE BOOK, 
rapidly — do actual trouble-shooting on Television, “Pov After tx a aaa ail and tell me about your 
short-wave and electronic devices. With this training a er-Graduation plan. 
you get my LIFETIME EMPLOYMENT SERVICE. 
I train you for a real job, then help you get it! 


H. C. LEWIS, President 
COYN ELECTRICAL SCHOOL 
RADIO DIVISION 
RADIO RECE a 500 S. Paulina Street, Dept. 73-2E, Chicago, Ill. 
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(Continued from page 325) 

stroy the enemy in the air and on the 
ground. That the U.S. has the most ac- 
curate bombsights in the world we have 
been told for years. Now it is proving it- 
self in actual combat. The only thing the 
AAF bombardier needs is a look at his 
target. If he can see it in his sights, he 
can usually hit it, regardless of altitude, 
speed of the plane, motion of the target 
or velocity of the wind. 

The Armament Laboratory is con- 
cerned with the business end of the air- 
plane. Bombsights, bomb releases, bomb 
racks, bomb installations, machine guns, 
flexible and fixed guns, fire control mech- 
anisms and gun turrets are its respon- 
sibility. We have to know gun mounts, 
methods of carrying and releasing bombs, 
operation of gun turrets, the order in 
which guns will fire, servicing provisions, 
and methods of feeding ammunition. 

Peacetime planning developed aircraft 
weapons ranging from the small .30-cali- 
ber machine gun, capable of firing 1,200 
shots per minute and weighing less than 
25 pounds, to the 37 mm. cannon that 
fires slower, weighs many times more. 
Wright Field research helped produce the 
heavier .50 caliber machine gun that now 
is standard on our war planes. This is 
one of the world’s finest aircraft machine 
guns. It is capable of firing at a rate of 
1,800 shots per minute and weighs ap- 
proximately 65 pounds. Its projectile, 
leaving the muzzle at a speed of more 
than 2,700 feet per second, is capable of 
penetrating all parts of an enemy plane, 
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including the engine. Equally important, 
because its cartridges are small but pow- 
erful, it can be supplied with large quan- 
tities of ammunition per gun, which 
means that our fighters can fight for a 
longer period when engaging the enemy. 
Consider the clothes that our airmen 
are wearing. Arctic flying suits, summer 
flying suits for those in hot countries like 
Africa and India. Goggles which the pilot 
wears to protect his eyes. Helmets with 
earphones and oxygen mask clips in one 
combination. Electrically-heated gloves 
and boots. Consider the parachutes for 
lowering equipment. Individual para- 
chutes for personnel. The sextant, astro- 
graph, compass which the navigator uses 
for calculating his course. The automatic 
pilot. Automatic flight equipment which 
makes possible landings and _ take-offs 
without touching the controls. Develop- 
ment of oxygen equipment, ground serv- 
icing equipment such as trucks and trail- 
ers, life rafts, tool stands. These and a 
thousand other items are responsibilities 
of Equipment Laboratory engineers. 
Instruments are the “brains” of any air- 
plane, whether it is a bomber or fighter. 
Now when bombers are required to fly 
for long distances before they reach their 
targets, it is necessary that navigation in- 
struments be accurate and minutely 
timed. The Instrument and Navigation 
Unit of the Equipment Laboratory is re- 
sponsible for seeing that our pilots, navi- 
gators and their crews have the best in- 
struments that man’s genius can design 
and build. One new development is a 
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navigation aid which helps a pursuit pilot 
to work out his navigation problems and 
fly his plane at the same time. 

The Parachute and Clothing Unit has 
developed latest type parachutes for 
equipment and personnel, and clothing 
for every climate. One of the newest para- 
chutes is the seat-type that includes a 
life-raft. Varicolored parachutes are used 
for lowering equipment to ground forces. 

Wright Field experts have designed 
high-altitude clothing, a buoyance suit, 
layer-type garments and new shearling 
suits for ground crews and pilots alike. 

War’s miscellany, also the problem of 
Wright Field laboratories, include cata- 
pult devices for assisting take-off; life 
preserver vests; inflatable life rafts; jun- 
gle kits complete with machetes, mos- 
quito netting, fishing lines, sulfa drugs 
and concentrated foods; service trucks 
and oxygen apparatus. 

Synthetic or substitute materials are a 
full-time job. Typical are nylon and other 
fabrics which replace silk in parachutes 
and alternate steels to conserve alloys. 

The development of welded steel struc- 
tures for increasing the strength of the 
engine mounting and frame of an air- 
plane and the application of chrome- 
molybdenum alloys to this type of con- 
struction were initiated at Wright Field. 

Other samples of air pioneering are 
weight-saving aluminum alloys, X-raying 
materials, spectrographic analysis, lami- 
nated glass, transparent plastics, synthetic 
rubber, camouflage and fluorescent 
paints. END 
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Snyders instrument $ 


ervice 
Peg 


Snyder Aircraft Corporation is the author- 
ized sales and service representative for 


practically all of the better known instru- 


ment manufacturers, including Sperry, 


Pioneer, U. S. Gauge and Weston. Re- 
pairs and installations follow factory 
procedures and tolerances ... and each 
instrument is calibrated to meet the most 


exacting factory specifications. 






MUNICIPAL airport 


SULLIVAN 
—TE.— 





CHICAGO, 1LINols 


5900 


7 AVE. AIRPORT 
Randolph 0445 


Large stocks of replacement parts assure fast 
service. All work carries a 6 months guarantee. 


All instrument service work and installations are 


made at our Chicago shops. Approved Repair 
Station No. 294. 


copumBus, OHIO 
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the Umbrella Maker 


@ At hidden airports throughout England, men are planning and building 
for the Invasion. Theirs is the vital task of providing the air coverage for the 
landings. That means split second timing, plus coordination worked out to 
the nth degree. When the landing barges touch the enemy shores, their 
protective air umbrella must be spread above them—guarding them against 
the Stukas and the Messerschmidts. 


Although the actual umbrella is being fashioned at hundreds of fields 
somewhere in England, an aircraft factory in California, a technical training 
school in Texas, and a primary field in Florida, are producing the spokes— 
they, and hundreds like them. If we are to have this umbrella, you must do 
your part here at home. Buy bonds. Get into some phase of the war effort! 


% AVIATION SPECIALIST COURSES %& 


Career training facilities are again open to civilians — Men and 
Women age 18-45. Radio code, radio maintenance, Instrument 
technician, aircraft drafting and design, Link trainer instructors. 


Send for our beautifully illustrated 24-page booklet giving details 
of our aviation specialist courses. Address Dept. 3. 


—* * _¥, 





[Xo -kole) me) ay War Vale), 


3240 N. W. 27th AVENUE © MIAMI, FLORIDA 
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Address 
City 
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Air Forces’ Proving Ground 
(Continued from page 131) 

















Many testing projects are secret or confidential and can only 
be revealed after victory. They are making victory possible, 

The Bombing Section tests bombsights, all types of bombs, 
bomb fuses, bombing equipment in specific plane types, various 
bombing attack techniques. 

The Machine Gun and Cannon Section specializes in tests of 
machine guns, cannon, ammunition, gun sights, gun lubricants, 
turrets, armament equipment on specific plane types, fire con- 
trol systems, gun firing, fireproof fuel tanks, etc. 

The Tactical Section tests the tactical suitability of specific 
aircraft types and demonstrates tactical techniques for utilizing 
the characteristics of given aircraft types with maximum ef- 
fectiveness. 

The Radio Section conducts tests of radio sending and re- 
ceiving apparatus and accessories, electrically-controlled bomb- 
ing equipment and turrets, radio-controlled planes. 

Under the Miscellaneous Section is lumped a host of proj- 
ects ranging from individual maintenance tools to amphibian 
trucks. Tests include plane wheels and tires, landing mats, 
oxygen suits, camouflage of aircraft and balloons, tow-targets, 
photo equipment, fuel and oil containers, life-saving equipment, 
food dehydration. 

Results of these testing and proving activities grow more ap- 
parent each day in the far-flung theaters of global war. 

One of the most important developments to come out of the 
Proving Ground is the delayed-action fuse, which made the 
technique of skip-bombing practical and highly effective. Skip- 
bombing was used in the Battle of the Bismarck Sea, against 
an Axis convoy in the Mediterranean off Tunisia, and is now 
being used to drive the Jap out of the Aleutians, 

The elements of low-level bombing used so decisively at El 
Alamein and in the Rommel rout were first worked out in the 
skies above Eglin Field. Eglin Field was first to submerge 
heavy bombs to produce blast effect against hulls of ships. In 
this connection, a unique pilot bombsight has made possible a 
new technique against ships and possibly against tanks on land. 

Included within the larger structure of the Proving Ground 
Command are a number of other significant and vital activities, 

Eglin Field and seven satellite fields in its environs serve as 
a training ground for fixed gunnery groups of the Southeastern 
Training Center. Magnificent gunnery facilities are maintained 
and administered by the Proving Ground Command, 

Due to AAF expansion there had to be a corresponding in- 
crease in the number of pilots trained as fixed gunners. But 
quality could not sag. Eglin Field has been so successful that 
the percentage of hits in practice and record was improved 
nine times in one year of war. 

This is no accident. Instructors are more efficient. More 
ammunition has been available for practice. Training films al- 
low students to review errors. Students are war-conscious and 
realize this is the first step to combat. 

Many innovations have been proved successful when applied 
to the gunnery training of cadets and pilots. First is the Gun 
Sight Aiming Point (GSAP) Camera. This camera is so 
mounted that it takes an actual picture of the target through 
the gunsight as it would be seen through the pilot’s eyes. 

When the film is developed after the gunnery training mis- 
sion it enables the student to see how near or how far off the 
target he was and correct his errors accordingly. 

Another war-inspired training aid is a C-3 type Link Trainer 
with BB shot machine guns firing from each side at a minia- 
ture target. Drawn along a track this target resembles a plane 
in flight. The target veers dizzily, forcing the pilot to turn and 
bank the trainer as if he were attacking in actual flight. Re- 
sults gained by this trainer have been pronounced sound by 
AAF officers, air scientists and ordnance experts. 

Newest firing techniques derived from actual combat keep 
AAF ground and aerial target training abreast of the war. 

More and more vital to winning a war that forces us to fight 
in all climates is the recently activated Arctic, Desert and 
Tropic Information Center administered by Proving Ground 
Command. 

The center gets latest information on conditions AAF men 
will have to face in earth’s toughest—and hottest—spots. 
There’s no theory about this. Experts who have lived near the 
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North Pole or under palm trees, who have 
led scientific expeditions to remote places, 
pool their knowledge for the benefit of 
all Army Air Forces units as well as our 
allies. 

What do you do if you’re forced down 
over Greenland 

What kind of emergency kit should a 
flyer take when raiding Burma? 

What do you wear, what do you find 
to eat, how do you overcome tropic fever 
or frostbite—in short, how do you sur- 
vive to fight again? 

These are the questions every Ameri- 
can airman on combat duty may have 
to ask himself. The center tries to sup- 
ply the answer in advance. 

Specifically, these are problems which 
have bothered someone in recent months 
and the center has— 

Located all Eskimo villages in unmap- 
ped Arctic areas, 

Listed all edible plant and animal life 
of the Arctic and Southwest Pacific. 

Told how to maintain radio equipment 
in the damp tropics. 

Published a manual on how to train 
sledge dogs for transport up North. 

Because we must shorten air distances 
today and tomorrow—and this means fly- 
ing over the North Pole to reach most of 
the world—the center’s Arctic Section has 
become vastly important. 

Arctic experts include explorers, geolo- 
gists, photographers, weather men and 
mapmakers. Long ago they’ve reported 
all they know that will help polar flying 
and now they interrogate returning air- 
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men for every scrap of new knowledge 
about the Arctic. 

Another unique activity is the training 
of torpedo squadrons, for which admir- 
able facilities are provided. Deep-sea 
diving and crash-boat facilities are also in 
the day’s work. 

At Eglin Field Aviation Engineer Units 
are formed for overseas duty. A new 
regiment is established every 16 weeks 
and one battalion is transferred to over- 
seas duty every six weeks. During train- 
ing, these men build landing strips, cam- 
ouflage bombing projects such as fake 
houses and bridges, and do laborers’ jobs. 

America’s first “ace” in the present war, 
the late Lieut. Col. Boyd “Buzz” Wagner; 
Maj. James P. Muri, who sank the Jap 
carrier Akagi; Lieut. Col. Lee B. Coates 
who flew with the famed 19th Bombard- 
ment Group; and Lieut. Col. David L. 
“Tex” Hill, who flew with the AVG and 
later the 23rd Pursuit Group, were all 
project experts at Eglin Field. 

Pilots and crew members, after periods 
of thorough training, leave for combat 
service, and war-wise airmen return with 
latest combat developments. 

AAF planes are winning on all fronts 
because their tactical capabilities have 
been determined, proven and demon- 
strated. Ordnance, armaments, equip- 
ment and accessories of all types have 
had to survive this testing crucible. 

American squadrons are waging suc- 
cessful air war not only because they 
have unexcelled training and fighting 
spirit, but also because their fighting tools 
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have been proved as the most combate 
worthy equipment this country can pro- 
duce, and because they have been shown 
how to use those tools most tellingly. The 
Proving Ground will continue to insure 
the combat-worthiness of the Army Air 
Forces’ weapons. END 





Narrowing the Gap 

IRIME Minister Churchill, speaking be- 

fore the House of Commons, declared 
that Consolidated Liberator bombers 
(with a range of at least 2,000 miles) were 
the airplanes used in the “VLR” (very 
long range) operations against U-boats. 

Several squadrons of Liberators, 
equipped with special fuel tanks, operate 
from bases in the United States and from 
British Coastal Command bases in Iceland 
and Ireland. They are credited with hav- 
ing narrowed the mid-Atlantic gap where 
most of the shipping losses occurred. 


Order of Daedalians 

ILOTS of World War I who won their 

wings prior to Nov. 11, 1918, whether 
now in the armed services or not, are 
eligible for membership in the Order of 
Daedalians, a fraternal organization 
founded in March, 1934, at Maxwell Field, 
Ala., with the late Brig. Gen. Harold Lee 
George as the first wing commander. 

The organization hopes to enroll all 
former World War I Army pilots. Col. 
Charles H. Dowman, wing commander of 
the order, can be reached in Room 4C- 
270, Pentagon Building, Washington. 








ANOTHER ‘iat’ IN THE PIONEER PARACHUTE PACK 
The New NYLON 
Lotti. »boui lt bs . 


THINNER > LIGHTER * STRONGER THAN SILK 






Ceaseless experiments . . . never ending research by 

Cheney brothers, famous fabric weavers and Pioneer 
Parachute Engineers... and finally just the right 
weave — that’s the way Pioneer Parachute Nylon 
“Feather-Weight"’ Fabric was born. Now that it’s 
here, this fabric is destined to play a leading part in 
the manufacture of better and lighter chutes. 


Pioneer Parachutes, already 25% lighter and oc- 
cupying 50% less seating space than ordinary 
chutes, now through the use of new Nylon “Feather- 
Weight” Fabric, become even more compact, thinner 
and lighter than ever. It is another achievement 
in Pioneer Parachute development. 


PIONEER PARACHUTE COMPANY, INC. 





MANCHESTER, CONNECTICUT, U. S.A. 


CABLE ADCRESS. PIPAR 


162044. 1@), | aula.) 
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Holes or Disks 4” to 10” 
One Inch Thickness Capacity 
Unique Blade Arrangement | 
Simplified, Long Life Design 


This remarkable new Clark Cutter does | 
the work of several tools, results in 
substantial operating economies. 
PITCHED BLADES of precision-ground 
High Speed Steel set with 11-degree 
drag cut true and smooth... relieve 
chatter; make clean, long-curl chips, 
give longer bit life. REMOVABLE 
PILOTS, hardened and ground, permit 
use of lead drills. Only Ye inch work 
clearance required; allows deeper cuts 
without undue blade stress. Straight 
or tapered shanks. PROMPT DELIVERY 
on suitable priority. 
Write for Bulletin No. F-10 

| — Facing steel with 
Clark Adjustable 


Surface Facer. 


* 










Clark Adjustable Hole Cut- 
ters cut accurate, clean holes quickly in stainless steel, 
pipe, plastics, etc. Only seven sizes cover all fractional 
diameters %" to 5S" and up to I’ thickness! 

in Canada: DOMINION BEARINGS, LTD. 

Toronto, Montreal , Winnipeg 
Export: THE AMERICAN STEEL EXPORT 
COMPANY, INC., New York, Los Angeles 


3424 SUNSET BOULEVARD + LOS ANGELES, CALIF. 
Manufacturers. Precision Tools, Precision Parts 
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Air Transport Command 


(Continued from page 185) 








the wartime crops in the Pacific North- 
west. The one effective ingredient of an 
insecticide to combat this plague was ro- 
tenone, a root which grows only in South 
America. The War Production Board 
called on the Board of Economic War- 
fare which purchased 110,000 pounds of 
the drug and sought air transportation to 
meet the emergency. 

In less than a month, without disrupt- 
ing a single schedule, the entire amount 
of rotenone had reached the United States 
and tons of war-vital foodstuffs had been 
saved. 

A famed ship-builder needed 15,000 
pounds of copper tubing rushed from 
New York to Seattle to guarantee the 
sailing date of a new freighter. Com- 
peting demands had slowed production 
of the condenser tubing required. Five 
days before deadline, the Transportation 
Corps, Army Supply Forces, requested 
air transport priority to Seattle—and set 
the time limit. With 24 hours to go, the 
last 5,000 pounds rolled out of the factory 
and on to waiting transports, Seattle- 
bound. The shipyards installed the tub- 
ing, the champagne bottle broke against 
the bow on schedule, and the ship sailed 
on a tide of congratulations—thanks to 
a co-ordination of air schedules, Army 
and civilian, that would have been impos- 
sible a year ago. Two airline ships and 
eight ATC cargo aircraft were pressed 
into service, but the deadline was met. 

Day by day, run-of-the-mill requests 
for priorities cover such emergency items 
as oxygen tents, serums, medicines, eye 
glasses, photographic equipment. 

Priority responsibility extends to all 
services operated by ATC the world over, 
a good part of the foreign mileage oper- 
ated by commercial carriers, and all of 
the domestic commercial service. Since 
priority seekers include the armed forces, 


| government agencies, commercial indus- 


try and civilians, screening priority re- 
quests becomes almost a phase of interna- 
tional law. 

Civilian requirements are just as im- 
portant as military in some cases. If sav- 
ing a burning oil well were at stake, a 
roustabout probably would outrank a gen- 
eral if both could not ride. Anyone whose 
mission can be certified by a Govern- 
ment agency as wartime necessity may 
apply for air priority at one of the 16 do- 
mestic offices located at important airline 
cities. Federal departments whose need 
is frequent may be granted letters of 
authority which establish domestic pri- 
orities direct with the airline. Civilians 
needing transportation to certain theaters 
of operation must apply to the State De- 
partment, which makes recommendations 
to Priorities and Traffic. 

Military requests for foreign air priori- 
ty are granted only by Headquarters Con- 
trol Office of the Priorities and Traffic 
Division but military establishments have 
the prerogative of issuing military orders 
“directing travel by air’ which automatic- 
ally entitle the holder to domestic priority 


ESSEX HOUSE 
On- » fBCO CK 
“Roger!” say the world’s 
finest flyers when they 
stay here ... where every 

effort is bent to assure 

their comfort, convenience 


and relaxation! 


Room and Bath from $6 


ASSex SPECIAL RATES 

FOR MEMBERS 

UNITED NATIONS 
FORCES 


CASINO-ON-THE-PARK 


for dining and dancing 


























OSCAR WINTRAB 
Managing Director 








“s*" PAGES CRAMMED 
FULL OF THRILLING 
ILLUSTRATIONS OF SHIPS 
AND PLANES SHOWING 
OUR HEROIC NAVY IN ACTION 
ON THE SEVEN SEAS 





A SOUVENIR YOU'LL TREASURE FOREVER 


INCLUDED AT NO EXTRA COST A 
COMPLETE SET OF 12 - 8Y2x11 
BEAUTIFUL ILLUSTRATIONS . 
OF FIGHTING NAVY 
PLANES 

All For 


$1.00 


AN IDEAL 
CIFT FOR A BOY 
IN THE SERVICE 
AND A SWELL SOUVENIR 
FOR THE FOLKS AT HOME 


M. B. LIBMAN CO., Dept. F.N. 
1240 SO. MAIN ST. LOS ANGELES, CALIF. 
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on the crowded airlines of the nation. 

While the Priorities and Traffic Division 
controls passengers and cargo, Operations 
actually handles all planes and crews. 
Each month, when new planes reach 
ATC, Operations must choose the routes 
and schedules under which these planes 
will operate, and determine the distribu- 
tion of crews. 

While operations of the Command re- 
semble those of commercial airlines, strat- 
egy brings surprises. Regular schedules 
are maintained wherever possible. How- 
ever, these schedules are subject to sud- 
den and absolute demands created by 
war. Operations must be prepared to 
pull planes off one route at a moment’s 
notice, re-equip them, and send them out 
on another route, or even on a special 
mission, 

One such development occurred when 
President Roosevelt and Prime Minister 
Churchill met in historic conference at 
Casablanca. A fleet of four-engined 
planes was diverted for various phases 
of this special mission. They flew more 
than 259,000 airplane miles, equal to 10 
times around the world, without a mis- 
hap and without injury to any passen- 
ger or crew member. 

ATC planes fly the world’s most hazar- 
dous routes, yet pilots and crews have set 
an impressive record of flying safety. 
During four winter months, ATC planes 
flew more than 4,000,000 air miles in Afri- 
ca alone, carrying 21,300 passengers with- 
out the loss of a single plane or injury 
to any passenger or member of crews. 
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In one eight-month period only one plane 
was lost in operations in Africa and all 
aboard this ship escaped injury. 

Equally significant to polar operations 
is the ATC record under winter condi- 
tions, A huge Consolidated Liberator Ex- 
press (C-87) which had run out of gaso- 
line made a forced landing in the wilds 
of northern Quebec. The plane, blown 
off course during a scheduled flight, put 
down after midnight on a small frozen 
lake that had never appeared on maps. 
The pilot was able to radio an approxi- 
mate position before the forced landing, 
which helped rescuers find the stranded 
aircraft. 

Five days later, searchers flew over- 
head and dropped large kits of emergency 
equipment to the marooned crew. Ski- 
equipped planes flew out all personnel 
except two men who volunteered to re- 
main and guard the plane. Finally a 
Douglas Skytrain (C-47), equipped with 
special skis, flew in with a small tractor. 
A runway was cleared with this equip- 
ment and the big Liberator took off and 
arrived in the United States two months 
after its forced landing. 

This was the first time a plane of the 
Skytrain type was ever operated with ski 
equipment—an important development in 
all polar operations. 

ATC’s volume of traffic is on a scale 
that staggers the imagination. Reports 
from one theater alone show that in a 
single month ATC planes and other trans- 
port aircraft using ATC facilities carried 
more than 2,500,000 pounds of vital war 
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supplies. Compare this with the 990,000 
pounds per month carried by America’s 
largest airline during 1942. For troops in 
Africa, ATC planes have carried 10,000,- 
000 letters per month. 

One of the most unusual units of the 
command is the Operational Training 
Unit at Rosecrans Field, Mo. Here, un- 
der the direction of the Domestic Trans- 
portation Division, crew members who 
have completed all preliminary training 
are brought together and welded into op- 
erating teams. All the ins and outs of 
global flying are taught at this school. 
Pilots learn the right way to make emer- 
gency landings on water, beach, desert 
and jungle; how to maneuver a heavily 
loaded and unarmed cargo plane under 
attack by enemy fighters. 

For emergency landings in jungle coun- 
try, for example, it is best to come in with 
landing gear up, making full use of flaps 
to land at minimum speed. Pilots are 
taught to land nose high into the heaviest 
possible jungle growth to use it for a 
cushion. Over water, the instructions are 
to come down gear up without flaps to 
prevent a diving motion, since the land- 
ing flaps are located below the center 
of gravity. For beach landings, the tech- 
nique is to come in gear down and flaps 
down exactly as if making a runway 
landing. On the desert, come down on 
the belly: The plane may then be jacked 
up and flown out again. 

The flight engineer is taught the pe- 
culiarities of his particular job in long- 
range flying. He learns specific measures 
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HEN a Lightning starts turbulence and friction down 


on a long-range mission, to a minimum. 
there’s no danger that its tough, Resistoflex hose assemblies 
flexible instrument lines will are ounces lighter than other 


gum or erode. Its medium pres- _ lines of similar construction — 
sure hydraulic lines, too, are yet far superior in strength. 
safe from swelling. Their inner They offer extraordinary resist- 
surface—an elastic plastic that ance to vibration and fatigue... 
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Resistoflex hose assemblies—is shock loads. 
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specifications. 
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LIGHTER AND STRONGER — Ounces lighter, greater tensile 
strength than similar lines of equivalent size and construction. 
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PERMANENT, FULL FLOW—The chemically inert inner surface 


reduces turbulence and friction. 


VIBRATION PROOF — Withstands millions of vibrations, flex- 


ings, shock loads. 
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to be taken against sabotage; to check cut tires; watch out for 
crossed wires and foreign material in the battery cells; guard 
against abrasives in the motors; see that there has been no 
tampering with the solenoids. 

The radio operator learns to use secret codes and ciphers for 
overseas operation. He gets additional training in servicing 
his radio equipment while in the air, and foreign radio equip- 
ment for any and all theaters. 

The navigator learns that on overwater crossings he is the 
most important man in the plane. Often he must guide the 
pilot to his destination by sun and stars alone. 

After individual training, a five-man crew—pilot, co-pilot, 
flight engineer, radio operator and navigator—is brought to- 
gether as a team. 

Sometimes one man fails to fit with the others, psychological- 
ly or otherwise. He is shifted to another crew and another 
man is fitted into his spot. This screening process goes on 
continuously and no crew is ever turned out until it is a 
smoothly functioning unit. In 50-hour commuting, one misfit 
personality might spell disaster. 


2,400 MILE CARGO OPERATION OVER 
WATER WITH LANDPLANES 








| _ _ — — —_—— 
| Twin-Engined Cargo Weight Fuel Load Cruising Speed Mileage 
(Ibs.) (Ibs.) (mph) Per Day 

| TYPE A. 2,000 8,520 155 1,300 

| i ere 9,600 9,600 187 3,740 

| Four-Engined 

| (oi) ee. 16,500 157 2,826 

i.) ae 15,600 182 3,276 
TYPE E ... . 11,200 15,000 190 3,420 

& — — — 


In carrying out its routine operations and innumerable spe- 
cial missions, ATC often pioneers. One veteran ATC pilot set 
a trans-Pacific speed record when he flew a Liberator Express 
from Australia to San Francisco in 33 hrs. and 27 min, An- 
other Liberator completed a round trip from Washington to 
Cairo in only 111 hrs. and 30 min. This trip was completed in 
10 days by a single crew, averaging 11 hours per day flying 
time. 

The chart above indicates the relative efficiency of five 
types of cargo and transport planes used by the Air Transport 
Command. END 





Saving Aircrews 
(Continued from page 159) 








man is expert in at least two fields. Prior to assignment, each 
is sent to the Arctic Training School at Buckley Field, Colo. 

The course lasts six weeks—half of it the fundamentals of 
Arctic living and half in specialties. The Arctic demands 
mountaineers, skiers, woodsmen, guides and trappers who can 
survive on ice and tundra when wings fail. 

Unlike firemen waiting for an alarm, these men don’t sit on 
duty. They inspect emergency equipment, drill themselves 
and others in what to do in event they have to make a forced 
landing. 

Arctic squadrons use multi-engined transport, utility type 
aircraft and small single-engined airplanes especially adapted 
to rescue purposes. Gliders are landed in spaces too small for 
larger planes. Dog sleds, ambulance sleds, PT boats and snow 
plows are utilized. 

The air-sea rescue section of FCC’s safety education division 
gives advice on operations and maintenance of equipment if a 
plane is forced down in wild bush or desert country or in the 
water. 

Air-sea rescue service includes technical supervision of 
squadrons, preparedness training, development of equipment 
and co-ordination with other rescue agencies. 

Just as important as Arctic rescue is how to cope with forced 
landings at sea. The larger and longer ranged our planes be- 
come, the more important it is to safeguard personnel and 
equipment that face sudden emergencies. The frequency of 
accidents is less and less on over-water hauls but the cost in 
men and equipment is much greater per unit, 

Today’s airmen need to know how to “ditch” multi-engined 
aircraft at sea, how to bail out, parachute and survive 
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after hitting the water. From every 
bomber or transport crew that has lived 
through disaster at sea, the Air-Sea Res- 
cue Wing has added to its fund of knowl- 
edge. These survivors are one reason 
why the AAF salvages almost all of its 
manpower and an unbelievably large 
part of its equipment in such emergen- 
cies. Talks, pamphlets, movies and post- 
ers all help educate airmen in proper 
procedure before a forced landing hap- 
pens. 

Flight Control’s Flying Safety Division 
is the official AAF agency charged with 
reducing aircraft accidents. To prevent 
as many as possible, it teaches, warns, 
reprimands when necessary. To prevent 
more, it checks, investigates and reports 
each accident that happens. Every fatal 
crash becomes a statistic to make tomor- 
row safer, 

The kernel of the tough nut the Flying 
Safety Division is cracking is Army Form 
14, Every accident, from a dented pro- 
peller to a complete wreck, is reported 
on Form 14. The AAF policy has been to 
ppoint flying officers to investigate and 
report the accident. Now an expert from 
Flying Safety may augment the original 
report, and his findings are given a thor- 
ough going-over. 

As a starter, the report is skimmed for 
basic facts. Then real research begins. 
There are 57 separate items of informa- 
tion on Form 14 which yield a huge vol- 
ume of statistics. 

The evaluation section, for example, al- 
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lows flying officers to determine the cause 
of the accident, fix the responsibility and 
weigh the results. 

Then in a vast hopper of tabulating 
machines, the information is _ coded, 
punched and transferred to 3x7-inch 
cards. Complex accidents require as 
many as 13 cards, 

The card files represent a safety repos- 
itory—the ore from which safer flying is 
mined. Out of statistics by the millions 
come safety regulations, policies, instruc- 
tion and projects. 

All this would be useless without ac- 
tion. 

Regional safety officers, as field repre- 
sentatives of FCC, must follow through. 
They were hand-picked for flying experi- 
ence, executive ability and initiative to 
prevent accidents on the spot. This means 
a lot of traveling. 

These experts investigate accidents, of 
course. They also make contact calls on 
base commanders—not to snoop, but to 
help. 

A contact call may lead to a safety sur- 
vey. The regional safety officer checks 
everything from morale of trainees to the 
condition of servicing equipment. He 
reports all findings to the base commander 
and staff. If necessary, special investiga- 
tions and follow-up calls may be needed. 

Safety research can be staggering. This 
year Colonel Harris’ staff and 23 regional 
safety officers examined the entire Third 
Air Force, which subsequently established 
a safety record. 
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FCC statistics show four main causes 
of aircraft training accidents: personnel 
error, materiel failure, miscellaneous 
(weather, terrain, etc.) and undeter- 
mined. Personnel error alone causes 
78.7 per cent of total accidents, 

The Command promptly established 
safety schooling for pilots in training, 
other Air Forces personnel and the pub- 
lic. This is the Safety Education Divi- 
sion which publicizes the whole FCC 
story—flight control, weather, communi- 
cations, air-sea rescue and flying safety— 
through magazines, newspapers, radio 
movies, cartoons, posters and airmen 
themselves, 

There’s a manual, for example—pro- 
duced jointly with the AAF School of 
Applied Tactics—on procedure for ditch- 
ing medium and heavy bombers. “Swim- 
ming through Fire,” tells how to survive 
in a sea covered with burning oil and 
gasoline. Into parachute emergency kits 
go one of the two manuals—“Jungle and 
Desert Emergencies” and “Arctic Emer- 
gencies.” Among the movies are these 
titles: “On Your Own in the Arctic;” 
“How to Live in the Tropics;” “How to 
Live in the Desert,” and “Learn and 
Live,” a record of pilot errors. 

Latest sample of streamlined guides is 
a new pilot’s information file on plane 
operation and maintenance. This has 
been for years a huge collection of Army 
Air Forces technical orders chained to 
every AAF operations desk. Before a 
pilot can obtain clearance for a flight, he 
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AEROSPHERE + 1942 pictures and describes 
the planes that are winning (and losing) 
this global war. Although dedicated to 
the U. S. War Effort AEROSPHERE also 
devotes itself to the business of aviation 
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1) MODERN AIRCRAFT. The world’s planes, 
362 pages, 655 photos and drawings, de- 
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Cheap casters may perform with fair effi- 
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later floor replacements and equipment 
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must certify that he is familiar with the File’s contents. 

Safety Education Division brought out the revised Pilot’s 
Information File without including a single technical order. 
Into a 240-page full-color loose-leaf notebook of text, diagrams 
and cartoons is crammed everything a pilot need know. There’s 
one of these files for every AAF pilot. 

A special staff function of Flight Control Command is its 
Medical Section, which aids the medical investigation of air- 
plane accidents. These medical officers want to know if physi- 
ological failures caused an accident, and, if so, how to avoid 
them in the future. 

In big things and small, Flight Control Command is General 
Arnold’s answer to uninformed Americans who “demand to 
know why nothing is done by the Government to prevent air- 
plane accidents.” 

“Unless something is done to stop the enormous loss of life 
in air accidents,” one man wrote, “Hitler won’t need any help 
to win the war. Something wrong somewhere .. . inexperi- 
enced pilots . . . drunken pilots. . . . Look at the daily papers 
...17 killed, four killed, eight killed . . .” 

Here is the answer of Flight Control Command: During the 
eight-month period from July, 1942, through March, 1943, the 
rate of all Army airplane accidents to hours flown went down. 

The number of accidents has not decreased, of course. It 
has increased and will continue to increase as long as the num- 
ber of planes, pilots and flying hours increases. The only way 
to eliminate all accidents is to stop flying. 

During the first nine months of 1942, planes of the Army Air 
Forces within continental United States alone flew almost a 
billion and a half miles. This is 135 per cent more miles than 
were flown by the Army during the entire 10-year period from 
1930 through 1939. Despite this great increase, a comparison 
of the 10 years with the nine-month period in 1942, shows a 
decrease of almost 10 per cent in the rate of AAF airplane ac- 
cidents per 1,000 flying hours. 

Remember these figures the next time you read of a crack- 
up. You're seeing more of these accounts than you used to 
because there are more planes and faster planes in the air. 

Remember that during the next 12 months more than 95 per 
cent of Army Air Forces pilots and cadets in training schools 
will fly with no personal injury of any kind due to airplane 
accidents. 

Thanks to Flight Control Command, the AAF saves more 
than 95 out of 100 airmen for combat. 

That is our “secret weapon” of Air Power. END 


Foreign Trainees 
(Continued from page 197) 





Chinese cadets are anxious to learn American slang. They 
especially like “okay,” “hot pilot,” “hot shot,” “dodo,” and the 
approving word “sharp.” 


One Chinese major, instead of saying “yes” in agreement, 
would always reply to a question, “Now you're cooking with 
pk 
gas! 


In May, 1942, two trains filled with Dutchmen from all over 
the world arrived in Jackson, Miss., for flight training with the 
AAF. 

After the sudden evacuation from Java following the bitter 
fighting there, the Dutch wore a varied assortment of army and 
naval uniforms. 

Netherlands airmen included both army and navy personnel. 
The new arrivals followed no pattern—long pants or shorts, 
shirts or blouses, riding boots and breeches, white, khaki or 
blue caps. And the difference in military insignia further con- 
fused the situation. 

The shorts—the only practical apparel in a hot climate— 
particularly intrigued the southerners who were unaccustomed 
to such clothing even though they themselves might have been 
more comfortable in shorts. 

A few naval officers made a week-end trip to New Orleans 
attired in shorts, white shirt, long white stockings, black shoes. 
New Orleans was astonished. 

“Look, they’re walking in their underpants!” 

“Hey, buddy, you forgot your pants!” 

The Dutch felt uncomfortable. They walked into a photo 
shop, looked around, forgot what to ask for. The shopkeeper 
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became suspicious, called the FBI and it 
took an hour to get things straightened 
out. 

Nearly every member of the Royal 
Netherlands Military Flying School 
speaks English. Because Holland is a 
small country surrounded by Germans, 
French and English, well-educated Dutch 
must speak those languages. Those from 
the Netherlands East Indies also speak 
Malayan. 

They work, train and speak among 
themselves in Dutch but are avid to trade 
their language for Americanisms during 
off-duty hours. 

“Turk,” for instance, is “dumb cluck.” 
Americans have been quick to share such 
gems as these: “Geef acht!” (attention) ; 
“opde plaats rust” (stand at ease); 
“rechtsomkeert” (right about); “brigges” 
(corporal) and “spuit” (gun). 

At Jackson Army Air Base, the Dutch 
flyers approach the final stages of train- 
ing for aerial combat. The basic, ad- 
vanced and operational instruction in sin- 
gle- and twin-engined aircraft are taught 
by their own instructors, many of whom 
fought with the Netherlands Air Forces 
during the battles of Holland and Java. 

Many U. S.-trained Dutch flyers are 
back in action abroad. They have joined 
the offensive with Australian, English and 
American pilots. 

Latin Americans for years have taken 
“refresher” courses at American fields. 
Now the war has brought them north in 
growing numbers, eager to “fly by the 
book” of the Army Air Forces. 
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South American student-officers learn 
slang and flying terms before “school- 
room English.” Some samples: “Roger,” 
“Willco,” “Contact.” 

One student was short and stocky, was 
promptly dubbed by fellow fiyers “Senor 
Cinco por Cinco” (Mr. Five by Five”). 

The Latin American officers value their 
flight training highly. Brig. Gen. Gustavo 
Gonzalez Leon of Mexico, for example, 
reported to a Texas field and received all 
the courtesies which are extended to a 
general officer and a foreign national. 
Then he removed all insignia denoting 
his rank and told his American instructors 
—all junior officers—to treat him as an 
American aviation cadet. 

Close friendships develop between air- 
men of the United States and Latin 
America who meet during flying training. 

Brazilian students speak Portuguese. 
Most of them do not understand English. 
But they are learning to fly despite the 
language problem. 

When an instructor is assigned a group 
of Brazilian students, his first move is to 
determine if any can understand English, 
even if only to a limited degree. If so, 
this man becomes the interpreter. 

Like so many other foreign nationals 
who are serving at an American Army 
post, the Brazilian youths learn the give- 
and-take system of living with Ameri- 
cans. 

Members of the Yugoslav army fin- 
ished an aerial gunnery course this year 
in Florida. Many of these men partici- 
pated in Yugoslavia’s desperate battle 
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against the Nazis in the spring of 1941. 

These soldiers have not seen their fam- 
ilies for more than two years. Most of 
them have heard nothing since they fled 
from Greece toward Egypt to continue 
the fight against the Nazis. They are part 
of a small group which escaped. A few 
fought with the British in Egypt. Some 
still wear the uniforms in which they fled, 
while others bought British clothing in 
Cairo. 

Those who managed to keep their na- 
tive garb awed the Americans, as their 
master sergeants had uniforms so gor- 
geous they often were saluted as generals. 

They are paid by the Yugoslav govern- 
ment-in-exile through Lend-Lease. Now 
they are forming a group in the United 
States so that they can join our Army Air 
Forces in the battle against the Nazis. 
Their first American assignment was 
their training in aerial gunnery. 

Most of them speak little or no English, 
yet they completed gunnery course with 
better marks than the average American. 

Meanwhile officers of the Yugoslav 
Royal Air Force are studying aerial navi- 
gation in Texas before they go back to 
the front as members of bomber crews. 
Their senior officer escaped to Egypt 
when the Nazis moved into Yugoslavia. 
Each knows the dreary story of fighting 
against hopeless odds. 

Now history, the training of men for 
the Royal Air Force provided invaluable 
assistance at a’ time when it was most 
needed by Great Britain. Thousands of 
youths from England, Scotland and Aus- 
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who want to get ahead! 


You have a permanent need for these “how-to-get-ahead” books on 
different phases of aviation. One is written by experts to give you 
inside information on how to do your flying job better and quicker. 
Some give the background of flying; others are up-to-minute how-to- 








Complete-in-itself, first volume of new-type history of 
military aviation, tracing the development of German 
airpower, 1870-1914, through the use of balloons, dirigibles, 
land planes and sea planes in warfare. Invaluable back- 





ground for i under ding of today’s war, 
through analysis of the changing role of the air weapon 
in past wars. (Mlustrated) $2.50 


FLYING HEALTH 
° by M. MARTYN KAFKA, M.D. 


A former U. S. Army Air Corps Flight Surgeon tells you 
how to keep fit for flying victory. Written for and in the 
language of pilots. Covers fatigue, exercise, tropics and 
arctic, sex, parachuting, altitudes, heart, etc. $2.00 


THE USE OF AIR POWER 
° by Flight Lieut. V. E.R. BLUNT, R. A. F. 


Caim, expert analysis of what airpower can and can’t do. 
First book to show true place of air weapon in total war. 
RAF strategy based on Blunt's ideas. Author worked in 
RAF Staff College and Air Ministry. English edition is 
best seller. Comment by Winston Churchill. $1.00 





COMBAT AVIATION 
. by KEITH AYLING 


Compreh y natic book on tactics and technique 
of modern combat aviation, written by a veteran pilot and 
international authority on aeronautics. Covers plans and 
men, formations, combat, guns, interception, night fight- 
ing, ground support, etc. Only book to give a/! of the dope. 
(iMustrated) $2.00 





BOMBARDMENT AVIATION 
/ by KEITH AYLING 


Companion volume to COMBAT AVIATION. Gives the 
how-to-do-it of day and night bombing; dive, area and 
precision bombing; heavy and light bombers; enemy 
bombers; etc. Exciting, accurate description of actual 
missions. The whole story by an expert. (IMlustrated) $2.00 











FIVE-DAY EXAMINATION OFFER — Clip the 
Coupon te get the best books on aviation without sending any 
money. Simply encircle the title-number of the books you want 
and they be sent you C.0.D. if, within five days after receiving 
the books you decide to return any of them, your money will be 
promptly refunded 











IMPORTANT! 


Sept. 15 to Oct. 15 is the official overseas Christmas mailing 
period. Books to fighting men can be shipped without written re- 
quest so send HIM all these beaks now! 
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you, within five days for full refund. 
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To save postage. check here if you enclose with this coupon a check 
C] or money order for the full amount of your order. We'll pay all post- 
age charges but you get the same five day money back guarantee. 
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Military Service Publishing Company 

100 F Telegraph Building 

Harrisburg, Pa. 
Please send the books encircled below. I will pay Postman (or Army 
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tralia won their wings in the United States before Empire 
training could be enlarged. 

Several RAF officers stationed at one Texas field as flying 
instructors were under fire when the war was in its initial 
stages and most of them endured the Nazi blitz on their homes 
after the fall of France. Their experiences during those bitter 
days has helped their own training and now aids the air train- 
ing program of all the United Nations. 

British and Canadian flyers who attend Randolph Field’s 
Central Instructors’ School are scrambled with Americans for 
the sake of language and customs. Such indoctrination practice 
sometimes works in reverse, though. 

One afternoon, startled operators waiting for the familiar 
“Calling KU18, Calling KU18,” heard instead, in clipped Brit- 
ish accents: “Hello to tower, hello to tower.” And at the end 
of the message, instead of “Go ahead, KU18,” the British pilot 
politely said: “Over to you, tower.” 

Today the British “Hello to tower,” 
are standard at Randolph Field! 

Largely because of different weather conditions, Canadians 
rely more on instrument flying than do Americans during flight 
training periods. One field solves this by covering the instru- 
ment panel to force offenders to fly by feel and visual per- 
ception. 

Already under way is the training of French airmen, selected 
by French army officials in Africa as pilots and aerial gunners, 
These men include cadets and student officers and are the 
nucleus of the rejuvenated French Air Force which the United 
States is helping to train and equip. The French are taking 
instruction at several AAF fields in the southeast and their 
training will include armament, radio, and the whole group of 
other subjects necessary in an integrated air force. 

Typical of foreign nationals who have qualified independ- 
ently for AAF flight training is Aviation Cadet Charles Bech, 
son of the former president of Luxembourg, now a Nazi-ruled 
land. 

His father, Joseph Bech, now the Minister of Foreign Affairs, 
fled to London to direct the government-in-exile. Young Bech 
took up arms and fought in the French army until June, 1940. 
He escaped from France to England, sailed to Canada and 
reached Washington, where he enlisted in the Army Air Forces 
as a cadet. END 


and concluding “Over” 





Photographic Reconnaissance 
(Continued from page 191) 





Salamaua, Finschafen and Gasmata. At Rabaul 60 ships and 
an aircraft carrier were spotted, streaming out of the harbor. 
Two days later the Coral Sea battle made the headlines. Aerial 
photographs enabled the Naval and Air Forces to strike the 
Jap decisively. 

With no more than five airplanes in the air at any one time, 
the squadron flew 457 missions in an eight-month period. One 
photographic flight over Buna eventually cost the Japs 83 air- 
planes. Quickly processed pictures told a story which sent a 
swarm of U. S. fighters streaking for the enemy airdrome. 
Seventy-nine were caught on the ground and four more were 
picked off in the air. Photographs showed that they had landed 
to refuel. 

One morning the squadron commander received a rush re- 
quest for complete aerial mapping of Guadalcanal and adjoin- 
ing islands. The mission was beyond the range of the Light- 
nings, stripped down though they were. A Boeing B-17 Flying 
Fortress was equipped as a mapping airplane. Flying just 
beneath a high cloud ceiling along the hump of the central 
range, the big plane, carrying a wide angle camera, completed 
the mapping in three passages, then went on to Florida and 
Tulagi Islands. The job was done in one afternoon. 

Soon afterwards the first American offensive in the South 





Pacific was launched. We made our early gains with minimum 
loss because the photographic reconnaissance made on this | 
flight had supplied the maps. 

Aerial photography also helped turn back the Jap land as- J 
sault on Port Moresby from the Gona-Buna area along the | 
Kokoda Trail. Once the enemy had crossed the Owen Stanley | 
Range, they were confident of smashing through to the Allied J 
base at Moresby. But photographic aircraft made a 45-minute 
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daily flight along the length of the trail, 
spotting supply dumps and encampments. 
When the Japs had cached supplies at 
47 installations on the trail’s length, Al- 
lied aviation attacked the targets. 

Eleven days of precision bombing left 
the Jap forces with neither ammunition 
nor food. Photography had previewed 
this action, and photography recorded 
each step in the Jap defeat. 

Technical difficulties arose from the ex- 
treme heat, humidity and dust. But 
these photo experts learned to overcome 
climate as well as enemy. They stripped 
the cameras after each mission and coated 
moving parts with a thin film of oil. 
Thanks to this, the squadron had only one 
camera failure in eight months. Exhibit- 
ing further initiative when the oblique 
camera installations broke down, pilots 
dipped their wings, thus elevating the 
aerial camera to the required tilt. These 
low altitude obliques were eagerly sought 
after for surface vessel identification, and 
“dicing” techniques were soon perfected 
by resourceful pilots. 

‘Lack of refrigeration threatens the 
sensitized materials of photography. In 
the tropics, AAF cameramen have stored 
film and paper under cover of bombed 
structures or other shelter away from hot 
and blinding sunlight. When ice-making 
machines have become available in cer- 
tain theaters, these men improvise re- 
frigerators. They dig holes in the ground, 
store the film and paper on racks and 
dump in the ice at frequent intervals. 
They say it works fine. 

Northwest Africa combat operations led 
Lieut. Gen. Carl Spaatz to praise photo- 
graphic reconnaissance as one of the most 
valuable tools available to him. Maj. 
Gen. James H. Doolittle, commanding the 
Strategic Air Force, was quick to concur. 

“Working without photographic recon- 
naissance,” he said, “is like working in the 
dark.” 

In the last stages of the Tunisian cam- 
paign the Photographic Reconnaissance 
Wing was given 60 hours to complete a 
mosaic of the battle area. Several thou- 
sand copies were distributed and were in 
the hands of unit commanders of the 
ground and armored forces three weeks 
prior to the climactic break-through which 
finally bagged 230,000 Axis prisoners and 
brought Africa under Allied control. An 
Armored Corps staff officer declared that 
the knowledge and information gained 
from such aerial photography reduced the 
number of ground casualties by at least 
30 per cent. 

Commanders were reluctant to advance 
until annotated photographs were pro- 
vided for the area to be attacked. Such 
annotation was made by the Photo Inter- 
pretation Section. From a print rushed 
from the laboratory they prepared an 
overlay noting artillery positions, search 
lights, mine fields, tank traps, enemy 
Strong points. 

Thus the ground commanders knew at 
all times exactly what the enemy had 
prepared for them. Air support and 
massed artillery fire based on this knowl- 
edge was largely responsible for produc- 
ing the Bizerte-Tunis break-through. 
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Operational procedure followed in 
Northwest Africa sets a pattern for the 
manner in which photography supports 
strategic bombardment. 

An operations officer of the Strategic 
Air Force sent by messenger a daily list 
of the objectives to the Photographic 
Wing indicating the priority, the location 
and the reason for requesting the desired 
coverage. 

After checking available airplanes and 
the weather, the next day’s missions were 
set up by the wing commander. By 1900 
(seven p.m.) a copy of the missions was 
sent back to the headquarters of the 
Strategic Air Force for entry on their 
operations board. 

Assigned missions were flown the fol- 
lowing day. All planes usually returned 
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to their base by 1000. Dry prints were 
made and the first photographic interpre- 
tation was accomplished. Prints were en 
sped back to the Strategic Air Fu.ce, 
usually arriving at 1200 and were used as 
a basis for the afternoon’s raids. Photo- 
graphs secured in the afternoon were de- 
livered in the same manner by 2000 and 
were used as a basis for the following 
morning’s operations. Thus, round the 
clock operations were assured. 

Each theater poses its own problems. In 
Alaska, for example, the below-zero 
weather on the mainland calls for aerial 
photographic equipment different from 
that required by the milder but foggier 
weather of the Aleutians. 

Extremely difficult flying and weather 
conditions are prevalent west of Dutch 
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Harbor. Very rarely is it possible to photograph from higher 
than 5,000 feet. Because of the relatively concentrated areas 
occupied by enemy installations, large scale photographs are 
needed. High shutter speeds are necessary to stop motion and 
get the needed overlapping exposures at low altitudes. Cameras 
must be specially sealed against volcanic dust. Because weather 
conditions change so rapidly after take-off, pilots are now able 
to control the diaphragm opening of their camera shutters 
from the cockpit. This enables rapid adjustments for the vary- 
ing light conditions they will meet. 

To obtain more than a small fraction of information which 


photographic aviation is capable of securing, intelligent co- f 


ordination is required. An understanding of the mission and 
capabilities of photography by all elements of the command is 
necessary. The photographic group commander is generally 
best qualified to act as photographic officer on the staff of the 
Air Force commander. As such, he advises his commander on 
mapping and photographic missions and co-ordinates all pho- 
tographic aviation to insure peak efficiency of the various in- 
terlocking uses to which it is put. 

Like a newspaper reporter on a beat, photographic planes 
perform routine coverage of enemy-held positions within op- 
erational range. For every minute of the day and night, the 
Air Force commander wants to know these things: What is 
the enemy doing? What is his strength? What are his in- 
tentions? 

Photographs tell the story with unerring accuracy. As the 
war progresses and the tempo of destruction heaped upon the 
enemy mounts, the pattern of maximum employment of the 
aerial striking force becomes clear—it is: “First, photograph; 
then bomb.” END 





The Bombsight 


(Continued from page 107) 


a 





moves along the same trajectory as it would if fired horizon- 
tally at that speed from a gun mounted on the top of a moun- 
tain. Its inertia moves it forward, gravity pulls it down, and 
air resistance retards both actions. 

An instrument used to determine the correct release point 
must first be given the length of time required for the bomb 
to fall to the target. It then determines the horizontal speed 
with respect to the target and multiplies that speed by the time 
of fall. Result is the distance which the bomb would travel 
horizontally (with no retardation) during that interval. After 
mechanically subtracting from that total distance the trail 
(lag) which also was set in from a chart, the sight produces a 
range angle (Figure 2). This is the angle formed between the 
line of sight to the target and a vertical line from the airplane 
at the proper instant of release. 

That, in essence, is the operation of a bombsight. it is merely 
an automatic speed and distance calculator which interprets 
its findings in the form of an angle. 

Various forms of sights have been developed but they must 
all perform those functions unless, as in the cruder sighting 
mechanisms, the bombardier is expected to do some of the cal- 
culations. Disregarding these crude types, some of which are 
entirely satisfactory for minimum altitude (below 1,000 feet) 
bombing, two general types of mechanisms are used in bomb- 
sights for making the necessary calculations. These two types 
are known as “timing” and “synchronous.” Of the two, the 
timing has proved less satisfactory. 

The essential simplicity of a bombsight rests upon one the- 
orem of plane geometry: In two similar triangles the ratio of 
the length of a side of one triangle to the length of the cor- 
responding side of the other triangle is equal to the ratio of 
another side of the first triangle to the corresponding other 
side of the second triangle. 

Consider, for example, the right triangle in Figure 2 formed 
by the vertical line PC from the airplane to the ground at the 
time of release, the line of sight PT, and the horizontal range 
CT. Now, still using the sighting angle at P as the apex, con- 
sider another very tiny right triangle formed at P by a hori- 


zontal wire (or bar) intersecting the vertical line and the line 7 


of sight. The ratio of the total altitude PC to the vertical 
distance between P and the wire equals the ratio of the range 
distance CT to the length of wire intercepted by the other 
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two lines. That, in one form or another, 
is in every computing bombsight, although 
some are more accurate than others. 

In the so-called timing type of bomb- 
sight, an object on the ground (generally 
the target itself along before release time) 
is “tracked” by moving a cross-wire back 
along the wire for a number of seconds 
corresponding to the time of fall. The 
cross-wire is kept in line between P and 
the object and, at the same time, a second 
cross-wire is moving forward from the 
vertical under P. The speed of the first 
wire corresponds to the ground speed. 
The distance which it moves along the 
horizontal sighting wire corresponds to 
the distance on the ground over which 
the airplane travels during the time of 
tracking. 

If the rear wire travels forward at the 
same speed as the front wire moves to the 
rear, and if the tracking time is equal to 
the time of fall, it is apparent that the 
rear wire will move ahead of the vertical 
a distance corresponding to the actual 
distance CB which the airplane will 
travel during the time of fall. 

But that is not the correct range be- 
cause trail has not been subtracted. To 
accomplish this, we make an adjustment. 
The rear wire is moved to the rear of the 
vertical a small amount corresponding to 
the trail. It starts forward with a handi- 
cap which causes it to go beyond the ver- 
tical a distance corresponding to the ac- 
tual range. Now the line from P through 
the rear cross-wire is the line of sight 
which should pass through the target at 
the instant of release. 


get and the rear cross-wire approach each 
other. Just as they come in line we drop 
the bomb. 

For technical reasons the timing 
method is not entirely satisfactory. It has 
been described in detail because the basic 


ideas of similar triangles and of tracking | 


are the same in both methods. The syn- 
chronous method, though better in prac- 
tice, would merely confuse the basic idea. 


We direct the air- | 
plane along the proper course as the tar- | 








One basic difference is the fact that the | 


line of sight in the synchronous sight is 
always power-operated by a _ variable 
speed drive. This speed is varied until 
the line of sight (generally a telescope) 
moves automatically to keep lined on the 
target. The mechanism sets up within it- 
self a release-line-of-sight corresponding 
to that generated by the rear crosswire in 
the timing sight. 
positioned by this operation so that, when 


An electrical contact is | 


the telescope reaches the generated angle, | 


the bombs are released automatically. 


If he wishes, the bombardier can re- | 
lease his bombs manually even while | 


using the synchronous bombsight. Man- 
ual release nullifies a considerable part of 


the advantage of the precision bombsight. | 


There is a significant time interval con- 
sumed by seeing, registering the picture 


in the brain and then reacting appropri- | 


ately. If this interval is only one-fifth of 


a second while bombing at 200 m.p.h., the | 


delay will cause the bomb to go 60 feet 
beyond the point which it would have hit 
on automatic release. A bombardier’s 
physical and nervous fatigue on a mission 
may delay as much as one second—an 
error measured in hundreds of feet. 
These advantages of manual operation 
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apply equally to the pilot’s job on the 
bombing run. For the 20 to 40 seconds 
during which the bombardier is tracking 
his target, air speed and altitude must be 
held exactly constant. Responses to di- 
rection indications from the bombsight 
must be precise and almost instantaneous. 
In fact, flying the bombing run properly 
is the most exacting kind of instrument 
flying. It is not improved by the long trip 
to the target nor by the distractions of 
enemy fighters and anti-aircraft fire. 

Probably the most important single ele- 
ment in precise bombing is accurate fly- 
ing. Yet even alert pilots have difficulty 
holding a course within 2° or 3° while at 
the same time maintaining exactly con- 
stant air speed and altitude. 
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To exploit the capabilities of the bomb- 
sight to the full it is essential that flying 
on the bombing run be as automatic and 
precise as is the operation of the bomb- 
sight. All of our heavy bombers have 
been equipped with new types of auto- 
matic pilots connected directly to the 
bombsight. The bombardier needs only 
to track his target by holding the tele- 
scope on it. 

Instead of turn indications being given 
to the pilot by a needle on his instrument 
board, the airplane controls respond in- 
stantly. When no turn is needed, the air- 
plane is held rigidly on the reading in- 
dicated by the bombsight directional 
gyroscope. During the approach to the 
bombing run the same mechanism can be 
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used to make the airplane take violent 
evasive action to confuse ground gunners 
and enemy fighters. 

These innovations are common to pre- 
cision bombsights. They make it possible 
for our Air Forces to put into action the 
only concept of air power which is not 
utterly destructive and inhuman. Key 
points, not areas, in enemy war produc- 
tion are all that need be destroyed to 
cause the enemy to collapse gradually. 
These points can be most economically 
destroyed if they are singled out and at- 
tacked specifically. 

Reducing bombing errors by 50 per 
cent has the result of multiplying the 
actual effectiveness of a given number of 
airplanes by over four times. It enables 
the job to be done with less than one- 
fourth of the formerly required number 
of bombs. Such a real saving in gasoline, 
planes and lives demands that our un- 
rivalled bombsights be exploited to the 
limit. 
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Instead of invading, however, we start 
a scientific program of strategic bombing 
of enemy industry. 

At first we will make shallow penetra- 
tions, striking primarily at targets which 
will reduce the air defense power of the 
enemy—hitting aircraft factories, flying 
fields and knocking down fighters. 

Other targets on our schedule also will 
be hit, but there will be nothing spec- 
tacular about the process. Little or no 
effect will be seen in the front lines. An 
invasion started during this period would 
require the same strength and experience 
the same losses as if no strategic bomb- 
ing had been done. 

The second phase starts when we have 
gained the edge over the enemy’s produc- 


ry 
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tion of airplanes for defense, when he is 
no longer able to increase his defenses 
and when we can stand the losses of 
deeper penetrations. Our bomber force 
must be steadily increased throughout 
this period which will end when the ef- 
fectiveness of the enemy defenses is defi- 
nitely on the down grade. 

Again there generally will be little evi- 
dence in the front lines of the real effect 
of strategic bombing. The inner decay 
will be well under way—but production 
is normally so far ahead of war use that 
only isolated evidences of shortages will 
appear. Still, there will be but slight 
lowering of the curves of ground force 
requirements and losses. 

Now we start the third phase in which 
we get down to the business of knocking 
out the heart of enemy production capac- 
ity. It is still not spectacular. A chem- 
ical plant shattered here, an airplane fac- 
tory flattened there, a synthetic oil plant 
in flames. That is the sort of thing you 
see in the daily communiques. 

Even if you looked down on the whole 
face of Europe as a map you would see 
little to attract attention. Tiny puffs of 
smoke and flame would show where pre- 
cision bombing was pin-pointing the en- 
emy’s vitals like a skillful surgeon remov- 
ing a tumor from a vital organ. 

In this case, however, the work is to 
create the cancer in the enemy vitals—to 
cause the internal decay—eventually leav- 
ing only a shell, like a pie crust which 
crumbles away when touched even 
gently. 

During this third phase we really begin 
to realize dividends. The effects of pre- 
vious bombing will begin to be felt by 
front-line forces, so that an invasion start- 
ed late in this period will require much 








| 





less force and will experience consider- | 


ably less loss. 


two curves continue to drop. 

The fourth and last phase starts when 
we have completed the initial destruction 
of the selected vitals and have started the 
cleaning-up process on items overlooked. 
We will also have to destroy a few units 
which have been built from the ruins 
of earlier destruction, keeping a sharp 
watch to see that new sources are not left 
untouched. 

During this phase the two curves drop 
very sharply until they reach points be- 
low which they will never drop. No mat- 
ter how long this finite bombing contin- 
ues, it can not completely eliminate the 
necessity for occupation and final subju- 
gation. There is a minimum force which 
must be used even if there is no opposi- 
tion. Also, since it is not possible to take 
away all of the arms which may be on 
hand, there will always be casualties in 
an invasion force. Therefore this period 
ends when the two curves level off. 


If time permits, invasion | 
still should not be attempted while the | 





Now is the time invasion should begin. J 
To delay longer would waste effort. To j 


. * 
invade sooner would cost more than-actu- 


ally necessary. 


This, of course, does not follow a pre 
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Yet measured in months 
it is almost so. Faith and understanding 
are essential: We must believe in the 
theory behind strategic bombing. We 
must understand its limitations and uses. 

The Russian front is an excellent ex- 
ample of the costliness of land operations 
started before strategic bombing was al- 
lowed to do its job. From the German 
angle they had no faith in the idea or 
they could not conceive of its possibilities, 
and they have paid in countless dead. 

The Russian defense, on the other hand, 
is being directly aided by strategic bomb- 
ing. An acute shortage of supplies held 
up the German offensive and has cramped 
their operations there as in Tunisia. In 
both places, for example, Allied air su- 
periority is directly attributable to the 
results of the bomber offensive over 
France and Germany, the first phase of 
which was designed to cut down the Ger- 
man Air Force in the air and at the fac- 
tories. 

We can credit the tank and truck 
shortage to the same strategic bombing. 
Similarly, the enemy submarine offen- 
sive is being scuttled to a large extent by 
the attacks on operating bases and con- 
struction yards. 

Hand in hand with the military aim, the 
American concept of air force, particu- 
larly our idea of strategic bombing, lifts 
air power from the depths of Axis bru- 
tality. 

In the first place, the AAF expects to 
prevent most of the enormous losses 
which would be suffered on our side with- 
out this bombing, a saving beside which 
the most severe air losses will be infin- 
itesimal. 


cise time table. 


Second, the result of precision is ef- 
ficiency measured to economy of effort, | 


allowing available forces to accomplish 


the task with minimum waste and in the | 


shortest possible time. 


Third, we cannot ignore the postwar | 


attitude of the nations toward each other. 
Bombing at its best causes some extra- 
neous destruction and makes the war and 
its hates very real to victim populations. 
Carelessness on our part would inten- 
sify and spread those hates which would 
be stumbling blocks to international 
amity for years after the actual fighting 
is over. Precision will hasten the time of 
new understanding. 

Finally, postwar economy is intimately 
related to the manner in which bombing 
targets are selected and attacked. Since 
modern communications have joined all 
peoples of the world, the standard of living 
of one nation affects all others. To main- 
tain our own standard as nearly as pos- 
sible we must assist in rebuilding every 
other nation, enemy or ally. 

We have a potent reason—our own 
well-being—for defeating the enemy with 
a minimum destruction of his potential 
peacetime industry. 

These are the basic principles of the 
AAF’s war doctrine. Naturally, they are 
ideals which are diluted by chance and 
human frailties. But without ideals even 
mediocre accomplishments are not at- 
tainable. 
what air power can’t do. 
can’t do without air power. 

With air power we hold the key to 
victory. END 
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Instruments 
(Continued from page 198) 








demand from combat zones. The rapid 
expansion of the Air Forces has necessi- 
tated the care of engines by youngsters 
fresh from farms and factories. Wright 
Field has worked out engine manuals in 
language these boys can understand. 
Tables of operation for each type of en- 
gine in service teach the most simply 
trained mechanic, by reading his instru- 
ments, just what each engine can be ex- 
pected to do and how each type will per- 
form best. 

Americans and the British now are the 
world’s best long-range navigators. 
Every day they make “routine” flights 
that only experts achieved a few years 
ago. They are doing it through develop- 
ments in celestial navigation which would 
amaze an old-time sea captain. 

During the time an old-fashioned sur- 
face navigator spent in “shooting” a star 
sight and working out his position—15 or 
20 minutes—an airplane can be 50 miles off 
course. Celestial navigation at air speeds 
has to be quicker, more accurate. In- 
struments and methods also have to be 
used quickly by one man. 

So quick and so accurate are these in- 
struments and methods that today mere 
neophytes, by old navigators’ standards, 
guide our planes over the top of the 
world, over the oceans and jungles. Their 
dependence on celestial navigation is ab- 
solutely essential where there are no 
maps and no radio beams. 

In years to come they will drop their 
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bombs on specified targets, not by the 
bombsight—for the plane will be too high 
for visual contact—but by the sun and 
stars. Clear of antiaircraft fire and diffi- 
cult for enemy fighting planes to locate, 
bombers will let go when the stars “tell” 
them, through these instruments of su- 
perb accuracy. 

Already in service are air position and 
ground position indicators of such light 
weight that they have been installed in 
fighting planes on long over-ocean hops. 
There is, of course, no room in fighter 
planes for even the modern air navigator 
and his tools. Yet a fighter pilot’s instru- 
ments are so simple and accurate that he 
knows almost instantly where he is and 
whether he is on his unseen course. This 
mechanical navigator has been installed 
in Airacobras, Lightnings and Thunder- 
bolts that have been ferried in the air to 
overseas fighting areas. 

Much of this development has been in 
co-operation with the British and much of 
it has consisted in the improvement of 
long-existent types of navigational instru- 
ments. From the navigator’s wrist watch 
(a far cry from the old-time chronometer 
of the ship captain’s chart room) to the 
familiar sextant, these refinements have * 
taken place. 

The airman’s sextant carries its own 
artificial horizon and gives a direct read- 
ing for the altitude of sun or stars to 
tenths of a second. Old mountains of 
charts, tables and almanacs have been 
reduced to a series of “telephone books” 
which enables the navigator to do his pa- 
per work literally on his own knee. 

From the British came the idea of the 
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astral compass. Instead of working out a 
position from time to time by “shooting” 
a star, this device enables the navigator 
to set his course automatically and keep 
the plane on it by reference to a star. 

This whole galaxy of instruments, from 
engine to navigation, is largely dependent 
for usefulness on electricity. Pilots still 
flying can remember when an airplane’s 
single electrical element, the magneto for 
ignition, was so unreliable that safety 
regulations still call for two magnetos on 
every engine. Today a modern bomber, 
for its instruments and accessories alone 
—including landing gear and bomb doors 
—requires current from the milliampere 
category up to the husky pull of motors 
measured in horsepower. 

A Flying Fortress uses as much current 
as a village of 100 persons. 

It was long ago evident that batteries 
charged from a generator driven by the 
main engincs were an inadequate power 
source for a big bomber. 

Such a battery weighs a quarter of a 
ton and its life might be as little as 15 
minutes, or a mere fracticn of that in the 
stratospheric temperatures where the 
bombers operate. 

Wright Field has installed an auxiliary 
gasoline engine which supplies this cur- 
rent. It weighs but 125 pounds and will 
produce power as long as needed in any 
possible temperature. The generators 
have likewise been developed remark- 
ably. A weight of 32 pounds per kilowatt 
is still common in Nazi and Jap equip- 
ment recently captured. Our own gen- 
erators today weigh only about seven 
pounds per kilowatt and engineers say 
that by the end of next year they will 
have them down to two and a half pounds 
per kilowatt 

“Old Burnt Brushes” is the name of a 
Flying Fortress at Wright Field that 
shares with the engineers the credit for 
these developments. Week after week 
this plane has spent eight hours a day at 
30,000 feet, first to find electrical brushes 
that wouldn’t burn out at 50° below zero 
—which she did—and then to see that all 
other electrical gear and wiring func- 
tioned at such temperatures. She helped 
discover that most copper wire and other 
electrical gear function better in such 
cold. 

Every phase had to be proved—lubri- 
cation, spark, conductivity—for without 
perfect electrical gear the big bomber 
could not start its engines in the first 
place. It could not operate radio and in- 
struments. It could not fire its guns. It 
could not open its bomb doors. 

How well all these electrical functions 
of the bomber were devised was shown 
by a Flying Fortress that recently got 
back to England from a raid over Ger- 
many with 200 holes in her. Her radio 
was operating and all lights were burn- 
ing. 

Wright Field’s Electrical Unit is scan- 
ning the future, too. 

It sees “black light,” flare landing paths 
visible only to friendly pilots, instrument 
lights that only the pilot can see and 
other wonders on the way. 

A heavy bomber is an expensive school- 
room. Most of them are needed over Ger- 
many and Japan where there is no room 
for learners. Wright Field, therefore, has 
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No longer is it necessary to grope for guidance, 
camera fans! No longer need you fail to get 
the complete enjoyment out of your hobby! 
Here, in twenty informative text books, are all 
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Beautifully printed and richly bound, each vol- 
ume is complete in itself, authored by an out- 
standing photographer, and profusely illustrated, 

is authoritative photographic library, so tre- 
mendously popular with camera fans every- 
where, is yours for a well-rounded photographic 
education! 


*COMPLETE *AUTHORITATIVE 
ILLUSTRATED *INFORMATIVE 
NO. 1—YOUR CAMERA AND HOW IT WORKS 
by W. E. Dobbs and Charles A. Savage 
NO. 2—DEVELOPING, PRINTING, AND ENLARGING 
by Al and DeVera Bernsohn 
NO. 3—FILTERS AND THEIR USES 
by W. Bradford Shank 
NO. 4—COMPOSITION FOR THE AMATEUR 
by Kenneth Heilbron 
NO. 5—MOVIE MAKING FOR THE BEGINNER 
by Herbert C. McKay, F.R.P.S. 
NO. 6—COLOR IN PHOTOGRAPHY 
by ivan Dmitri 
NO. 7—CHILD PHOTOGRAPHY 
by Harold Lambert 
NO. 8&—HOME PORTRAITURE AND MAKE-UP 
by Maurice Seymour and Syd Symons 
NO. 9—TRICKS FOR CAMERA OWNERS 
A collection of kinks and hints 
NO. 10—A GLOSSARY FOR PHOTOGRAPHY 


compiled by Frank Fenner, Jr. 
11—OUTDOOR PHOTOGRAPHY 
by Samuel Grierson 


NO. 































NO. 12—INDOOR PHOTOGRAPHY 
by Hillary G. Bailey, F.R.P.S, 
NO. 13—FLASH PHOTOGRAPHY 


by Rus Arnold 
14—PHOTOGRAPHING ACTION 
by Viotor De Paima 
I5—MANUAL OF ENLARGING 
by Stephen White, A.R.P.S. 
16—MINIATURE CAMERA TECHNIQUE 
by Fenwick G. Small 
17—PHOTOGRAPHIC LENSES AND SHUTTERS 
by Richard W. St. Clair, A.R.P.S. 
18—PHOTO TRICKS AND EFFECTS 
by Jacob Deschin, A.R.P.S. 
I9—SELLING YOUR PICTURES 
by Kurt S. Safranski 
20—DARKROOM HANDBOOK AND FORMULARY 
by Morris Germain, A.R.P.S, 


NO. 
NO. 
NO. 
NO. 
NO. 
NO. 
NO. 


































PHOTOGRAPHIC SERIES 


AT ALL LEADING BOOK AND CAMERA STORES 












tra 
the 
mu 
ib 


} 
1e' 


1S€ 


io ¢ 
and 


inst 


pilo 
1€a 
Sho 
lesi 


seat 
ee 
ye 
ind 

knee 


- 
P 
onee 
(une 
been 

Us 
bom] 
velo] 
“larg 
mini 

Fo: 
railw 


Bism: 
again 
flying 

Col 
accur 
an ef 





943 





ince, 
) get 
bby! 
e all 
lem! 
vol- 
out- 
ated, 
» tre- 
yery- 
iphic 


RGING 


5 
$ 
' 


— 


TTERS 


ULARY 








ary} 
JEST 


TORES | 


October, 1943 


developed the schoolroom’s equivalent. Mock-ups of all in- 
struments—flying, engine and navigation—are available in the 
training centers. There on the ground, regardless of weather 
upstairs,” students can be shown exactly how their planes 
will fly and how their flights depend on the proper functioning 
and reading of their instruments. 

A featured performer is the celestial navigation crew trainer. 
Housed in a kind of planetarium whose dome is a replica of 
the skies of the northern hemisphere, it reproduces all actual 
flying conditions for navigator, pilot, bombardier and radio 
man. The dome moves not only with the apparent motion of 
the heavens but as it would appear to move to a navigator 
flying any given course. 

The “plane” assumes all possible positions of flight. Beneath 
it are displayed motion picture replicas of terrain and targets. 
Radio aids operate on the radio man’s loops. Here in this one 
building crews which must work together learn everything 
about take-off, flying a long course, coming in over a target 
and aiming and releasing the bombs. 

A student also learns to use the automatic radio range 
trainer, the navigational training globe, the sextant trainer, 
he dead reckoning trainer, the pre-flight reflex trainer, the 
julti-engined taxiing trainer, and gunnery and other trainers 
ibout which the AAF keeps mum. 

Wright Field’s instrument engineers, in other words, not only 
levise the instruments, but devise the means to teach their 
ise. END 


Toward Roomier Planes 


ECAUSE the AAF has found that aircrews are less efficient 
if they do not have sufficient room to perform their duties 
the air, engineers are paying increasing attention—within 
the limit of aerodynamic design—to fitting aircraft to the men 
who will fly them. 

Three artificial manikins of transparent plastic are being used 
to determine the design of turrets, cockpits, emergency doors 
nd passageways and to influence the location of other aircraft 
nstallations at Kelly and Maxwell Fields. 

Each of the three dummies is designed as an average-sized 
ilot, representing the tallest, shortest and the medium of the 
early 3,000 cadets at these fields. The three—Slim, Roger and 
Shorty—are now used as the standard yardsticks for all plane 
esigns, 

Typical problems solved by the models are adjustable pilot 
eats, location of instruments where a pilot of any size can 
ee them, the hundreds of equipment items involving proper 
ye level, proper placement of controls for both short-armed 
nd long-armed men, and provision of adequate elbow and 
snee room, height clearance and cockpit roominess. 


Honor Skip-Bombing Pioneer 


OL. S. P. HUFF, ordnance officer at the Army Air Forces 

Proving Ground Command at Eglin Field, Fla., who pi- 
oneered in the development of minimum altitude bombing, 
under some circumstances described as skip-bombing) has 
been awarded the Legion of Merit citation. 

Used in the highly successful Tokyo and Bismarck Sea 
bombings, minimum altitude bombing was directed in its de- 
velopment by Colonel Huff and he is, the citation reports, 
largely responsible for the present successful employment of 
ninimum altitude bombing by the Army Air Forces.” 

For many years Colonel Huff was convinced that bridges, 
railway yards and factory buildings could be attacked suc- 
cessfully by low, fast-flying planes. 

One major obstacle was the development of a reliable time- 
delay fuse which would make it possible for a plane to drop 
demolition bombs at low altitudes and still allow sufficient 
time for the plane to escape the bomb blast. 

By 1937, this land problem was solved. Then Colonel Huff 
began to urge low altitude Naval bombing. He believed that 
a bomb would take a short interval to sink before it detonated, 
thus permitting the plane to reach a safe distance. In the 
Bismarck Sea technique, bombs were successfully launched 
against armored vessels at a height of 50 feet, from planes 
flying 250 m.p.h. 

Colonel Huff then suggested the use of a sight that improved 
accuracy so greatly that minimum altitude bombing is today 
n effective method of destroying fast-moving heavy tanks. 
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* AAF DIARY +* 


December 7, 1941, to June 28, 1943 


1941 


Hickam and Wheeler Fields, Hawaii, and Clark 


DECEMBER 7-8. 





and Nichols Fields, Philippines and Guam attacked by Japanese aircraft. 
DECEMBER 11. A Boeing Flying I (B-17) of Colonel Eu- 
bank’s 19th Bombardment Group scored three direct hits on a J upanese 
ew of the 29,000-ton Haruna class The pilot was Capt. Colin 
DECEMBER 17. Lieut. Gen. Delos C. Emmons, chief of the Air 


Force Combat Command, replaces Lieut. Gen. Walter G. Short as com- 
mander of the Hawaiian Department. 

DECEMBER 20. First acticn of Ame 

bombers downed near Ku I yur ot 
fled. AVG losses: none. 


DECEMBER 25. Col 


Six Jap 
s and 


ican Volunteer Group. 
rs jettisoned their boml 





] 


Eubank awarded the Distinguished 





Flying Cross “for heroisn y achievement ” in rr id a 
mass flight of Fortré } sco to the Philippines following 
a route charted a month by I ett O’Donnell, Jr., who also 
received the DFC, together with his me 


JANUARY 5. Flying Forir scored three direct hits on a Jap bat- 
tleship and sank two destroyers off Da Mindanao Is wl Philippine 
and hit others ships. All Fortresses returned to their bases in the Ne 
erlands East Indies. Remainir neavy bombers and crews had 
withdrawn from the Phil > Gen. Lewis H. Brereton as soon 














as it was found they could no longer be operated there and sent to Aus- 
tralia. From there they « out several long-distance raids on Jap 
shipping and installation 1 thrown into the battle for Java. 
JANUARY 23-26. Fortresses and other Allied bombers sank eight 
Jap ships in the battle of Macassar Strait 


FEBRUARY 9. American Volunteer Group claims its 101st aerial 
victory. Jap forces still held in check along Salween River, Burma 
FEBRUARY 19. Sixteen Curtiss AKittyhawks intercepted 25 Jap heavy 
bombers and two fighters over Surabaya, Java, destroying five bombers 
and one fighter. One Kifiyiawk lost, pilot parachuting to safety 
FEBRUARY 24-26. Maj. Gen. Le Brereton flew from Java to 


Kew Delhi, via Ceylon, to set up the 1 leus of the 10th Air Force in 

















India, which had been activated February 12. 

FEBRUARY 28. Balance of General Brereton’s bombardment units 
withdrawn from Java to Australia under General Brett, nucleus of 5th 
Air Force. 

MARCH 4. Brig. Gen. H. H. George’s Kitiyhawks bomb and sink 
20 ships and two launches in Subic Bay, Philippines. Also set supplies 


Australian bombers destroy seven Jap 
i’s north coast. 
nd other Jap bases in New 


MARCH 10. Fort resses and 
ships and fire a flying boat on New Guit 
MARCH 15. Fortresses bomb Ral 

Britain; Kittyhawks destroy } 
MARCH 16. Reports of large U.S 
MARCH 17. General Ma ; 
and plane to take full nn of 

pines. Lieut. Gen. George H. Br ett be 








nforcements arriving 
rives in Australia by torpedo 
S wwest Pacific, including Phili; 
es his alr chi ief 











MARCH 24. Flying Tigers destroy 40 Jap planes on Thai airport 
MARCH 29-31. Thirty-three Jap | es destroyed over Timor and New 
Guinea. aes 

APRIL 3. Six Fortresses of the th Air Force raid the hadion in 





Islands, 600 miles acré 
Brereton piloting the lead plane. J 
installations damaged. No S 
APRIL 15. Maj. Gen. Ralph Royce led a raid of three Fortresses and 
10 North American Mitchell bombers Australia to the Philippines 


Bay of Bengal from Calcutta, General 
I ser set on fire, troop ship and 








in a week-end action. Secret island bases were used. Four Jap ships 
were sunk, Nichols Field and Davao base damaged, Jap aircraft destroyed. 
APRIL 18. Maj. Gen James Dool led a force of 16 specially- 
equipped Mitchell medium bombers on id of four Japanese cities, in- 





cluding Tokyo, taking off from aircraft carrier Hornet. Heavy damag 
ilted. N planes were lost over Japan, but all 


on military objectives rest vere 
were lost before reaching friendly bases in Chekiang Province, except one 








which landed in Russia. 

APRIL 29. AVG’s down 22 Jap pl € over Lashio. Heavy bombers 
of 10th Air Force severely damage d and military installations in 
Rangoon. 

MAY 4-9. 5th Air Force heavs rs render substantial aid to 
Naval units in the great battle of the Coral Sea. Nineteen Jap ships 
were sunk, 

MAY 25. AVG flyers bomb Jap « entration on the upper Salween 


ittered, were in retreat. Six 


troops 





River, Burma. The Chinese 
Kittyhawks bomb and strafe the crack Red Dragon Jap armored division, 
setting their gasoline supplies blazing, and knocking out many tanks and 
trucks. The Chinese rallied and a hopeless defeat was changed into a 
victory. 


DURING MAY. The 10th Air Force 








defense of Karachi 


issumed 








region, Northwest India, co-operated with the British and other Allies 
in evacuating Burma, and began to fly supplies across the Himalayas to 
Yunnan Province, China. 

JUNE 3-5. Fortr: s, torpedo-carri Martin Marauders, and Curtiss 
Warhawks of the 11th Air Force, operating from secret bases, saved 
Dutch Harbor from capture in Jap a on the Aleutian Islands. Fog- 
bound Kiska, Attu and Agattu occt 1 by the enemy. 

JUNE 4-7. Battle of Midway. F and torpedo-Marauders of the 
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EARLY JUNE. American heavy bombers reinforce RAF Middle East 
Command, Cairo, being the first units of the 9th Air Force 

12. Consolidated Liberators based in Egypt raided the Ruman- 
ian ports and oil fields, inflicting heavy damage. Four landed in Turkey 
and were grounded. 
JUNE 15. AAF Liberators and British bombers sink Italian cruiser 
Littorio and two destroyers in Mediterranean. 
JUNE 29. Heavy bombers of the 7th Air Force smash surface instal- 
lations on Jap-held Wake Island. 
EARLY JULY. Maj. Gen. Lewis H 


headquarters of the 9th Air Force, with 


Brereton flew to Cairo to set up 
Brig. Gen. Patrick Timberlake 


as bomber commander, and Brig. Gen. Aubrey Strickland as fighter com- 
mander, 
JULY 4. American Volunteer Group disbands. China Air Task Force 


bomber unit under 
Robert L, 


General Chennault, with 
23d Pursuit Group under Col, 


Brigadier 
Haynes and 


activated under 
Col. Caleb V. 
Scott, Jr. 
JULY 4. American light bomber crews in six Douglas Bostons bor- 
rowed from the RAF raided airdromes in Holland in first American 
bomber action over the European continent. 


JULY 8. Lieut. Gen. Carl Spaatz announced headquarters of the Sth 
Air Force, with Maj. Gen. Ira C. Eaker as bomber commander and 
Brig. Gen. Frank O’D. Hunter as fighter commander. 

JULY 9. American planes aid Chinese in recapturing Nancheng, Ki- 


angsi Province 

JULY AND AUGUST. Mitchell bombers added to 9th Air Force 
bombardment strength. 57th Fighter Group, including the Black Scorpions 
(64th sqdn.), the Fighting Cocks (65th), and Exterminators (66th) 
began its spectacular career. The Mitchells and Liberators carry out 
smashing raids against Axis shipping and docks at Tobruk, Bengasi, etc. 
and the Liberators against longer-range objectives (ports in Crete, Greece, 
etc.) to dry up Rommel’s supply line. Warhawks join the RAF in 
short-range bombing and strafing attacks and in gaining air supremacy 
over the desert. 

JULY 27. China Air 
headed for Chungking. 
AUGUST 7%. U.S. Marines make amphibious landings at 
in the Solomon Islands under protection of Navy 
after 5th Air Force bombers under Lieut. Gen. 
prepared for this action by a series of heavy 
Rabaul, Buin and Lae. 

AUGUST 17. 8th Air Force Fortresses 
at Rouen, occupied France, without loss. Damage was heavy and the 
British expressed admiration at the extreme bombing accuracy. 
AUGUST 21. Eleven Fortresses encounter swarm of Focke-Wulf Fw- 
190’s and Messerschmitt Me-109’s over -" North Sea, shot down three, 
damaged or destroyed nine more, with damage to one Fortress. All 
Fortresses returned. 

AUGUST 27. Sth Air Force Warhawks intercept 27 Jap bombers and 
20 Zeros at 27,000 feet altitude over Darwin, Australia, destroying four 
bombers and nine Zeros without loss. New technique was used for suc- 
cess at this high altitude. 


Task Force routs 50 Jap bombers and fighters 


Guadalcanal 

aircraft and warships 
George C. Kenney had 
attacks on Jap bases at 


bomb railway yards and shops 


SEPTEMBER 1-2. 9th Air Force bombers raid Tobruk and join with 
RAF in heavy bombardment of Rommel’s forces near El] Alamein, caus- 
ing slight withdrawal. 

SEPTEMBER 6. Three squadrons of Fortresses of 8th Air Force 
Bomber Command attack airframe factory at Meaulte, one squadron 
raided the St. Omer enemy fighter airfield, and Douglas Havoc light 


fighters and 
destroyed, 38 


bombers attack the Abbeville airfield AAF losses: two 
three Fortresses, the first in 10 raids. Five Nazi fighters 
others probably destroyed or heavily damaged. 
SEPTEMBER 12. Heavy, medium and attack bombers, escorted by 
fighters, carried out four raids on the Japanese airdrome at Buna, base 
for the drive on Port Moresby. Seventeen Jap planes destroyed on the 
ground, all antiaircraft positions silenced 

SEPTEMBER 14. A group of Liberators escorted by Bell Airacobras 
and Lockheed Lightnings heavily bombed and strafed Japanese ships, 
planes and shore installations at Kiska. Two mine sweepers were sunk, 
three submarines, three cargo vessels and several smaller craft were dam- 
aged. Four Zeros, one small plane and one large patrol plane destroyed, 
500 Jap troops killed or wounded. 

SEPTEMBER 16. Fifty pilots making up the American Eagle S juad- 
rons of the RAF transferred to the U. S. Army 8th Air Force. The first 
squadron was organized in September, 1940, during the Battle of Britain. 
The Eagles downed at least 73 German planes. 
SEPTEMBER 21. During July and August, China 
flyers shot down 28 Jap planes and probably six more 
on the ground in 23 bombing raids in occupied China, 
Burma without the loss of a bomber. 

SEPTEMBER 25. Turn of the tide in the Jap drive in eastern New 
Guinea. Enemy forced back at a point 32 miles from Port Moresby. 
Fortresses, Airacobras and Dauntless dive bombers bomb the strategic 
Wairopi Bridge, demolishing one end. 
SEPTEMBER 29. Ioribaiwa Ridge in the Owen Stanley Mountains 
recaptured. Three air power reasons for stemming the enemy and rolling 
him back: (1) Large numbers of troops, equipment and supplies flown 
in by Troop Carrier Command units in Australia, using Douglas Sky- 
trains; (2) Aerial reconnaissance pin-pointed hundreds of caches of enemy 
food, ammunition and supplies, which were completely destroyed by Aira- 
cobras and Kittyhawks in fast, low-flying, strafing and bombing attacks: 
(3) the main Jap bases of Rabaul, Lae and Salamaua, and enemy trans- 
port ships were under constant attack by Fortress and Liberator heavy 
bombers, and Marauder, Mitchell and Boston medium and light bombers. 








Air Task Force 
and destroyed 30 
Indo-China and 


OCTOBER 3. Announcement made that Liberator, «Fortress, Mau- 
rauder and Mitchell bombers, and Lightning, Airacobra and Warhawk 
fighters are operating from bases in the Andreanof Islands, 125 miles 


east of Kiska. Aviation engineers had completed the landing fields with 
steel mats in record time, fighters landing about the end of August, bomb- 
ers a few days later. 

OCTOBER 8. Report of 9th Air Force activities show that American 
bombers carried out 90 bombing missions from June 15 to a 30 
over Africa and the Mediterranean, dropping 1,580 tons of bombs and 
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* 


sinking or damaging 37 
and eight Warhawks. 
OCTOBER 9. One hundred and fifteen Fortresses and Liberators of 
the 8th Air Force, escorted by 500 Allied fighters, bombed German-held 
idustrial plants at Lille, France, in the greatest daylight raid of the war. 
he bombers shot down 48 Nazi fighters, probably destroyed 38 more and 
1aged 19, Four bombers were lost. None of the fighters, which de- 
stroyed five German planes, failed to return. 
OCTOBER 10. 9th Air Force and RAF Middle East planes destroyed 
24 Axis planes and damaged 10 in raids on airdromes and supply bases, 
against a loss of 12 British planes. Beginning of drive to “clear the air,’ 
preceding the all-out offensive at El Alamein to begin on October 24. 
OCTOBER 13. U. S. Army troops land on Guadalcanal to reinforce 
the embattled Marines who had held the beach and Henderson Field since 
August 7. Lieut. Gen. Millard F. Harmon, who had been Chief of the 
Air Staff until June, was commander of all Army forces in the South 
Pacific under the overall command of Admiral Halsey. Planes of the 
ly organized 13th Air Force, under Maj. Gen. Nathan F. Twining, 
ere thrown into the desperate battle. Army, Navy and Marine flyers 
t do 33 Jap planes in two days, against two losses. 
oc TOBER 21. China Air Task Force carried out a most successful 
mile attack on the Linsi mine installations near Manchuria, in 
tors from the 10th Air Force, India. The first U. S. raid in North 


ships with a loss of five Liberators, six Mitchells 


in 








OCTOBER 24. After four days of the most intense aerial pounding 

planes of the 9th Air Force and RAF Middle East, General Montgom- 
ery’s 8th Army starts its drive to roll the Axis out of Egypt and Libya. 
rhe preceding artillery barrage was the greatest ever known in North 


Oc TOBER 25-26. 
Hong Kong tw 
troying the Nort 
me near Canton, | 
pm One Mite 


Mitchell bombers, escorted by Kittyhawks, bomb 
ys in succession, damaging the Kowloon docks, de- 
Point power station, and blasting the White Cloud 
Thirteen Jap fighters and probably three others 
ell bomber was lost, the only one to be lost in 









ore than 1( iths’ mre ending April 30, 1943, 
NOV E MBE R 4. Axis forces in full retreat in the western desert. 9th 
Air Force We fighter-bombers, and RAF Bostons, Hawker Hurri- 
r and | Beaufighters strafe the fleeing forces and destroy hun- 








and ammunition dumps. Libera- 
Wellingtons and Handley Page Halifaxes bomb 
Mediterranean and in Bengazi harbor in continued 
Axis forces. In the period from October 1 to No- 
lanes shot down 45 Axis planes, losing six of their own. 
NOVEMBER 1 U. S. troops land in French North Africa in pow- 
f¢ ate é d by the U. S. and British Navy, the AAF and the 

R AF, Hh indreds of paratroopers in 47 Douglas Skytrain transports are 
flown to the scene on a 1,400-mile trip from bases in England. Lieut. 
Gen. Dwight Eisenhower announced as commander-in-chief of the Allied 


NOV EMBER 8. Maj. Gen. James H. Doolittle announced as com- 
ng the U. S. Army 12th Air Force in North Africa, and Lieut. Gen. 


dreds of vel , and blow up supply 
tors, Mitchells, Vickers 
pply vessels in the 


n to is olate 











Frank M. p Bor oval as overall commander of U. S. Army air and ground 
forces in the Middle East, Maj. Gen. Lewis H. Brereton retaining com- 
1 of the 9th Force. Lieut. Gen. George H. Brett replaced Gen- 

il Andrews as Chief of the Caribbean Defense Command, Canal Zone. 
NOVEMBER 2 The largest formation of U. S. “oe Pee ever to 
operate from an air base in India attacked the Japanese-held railway 
center at Mandalay, Burma, inflicting heavy damage. No planes were 


NOV oo 2 25. 12th Air Force Lockheed Lightning twin-engined 


ghters destroyed 14 Axis planes in Tunisia with no losses. 
I I ‘pil ts in Morocco are being armed with new Curtiss Warhawks, 
i 10st nearly harmonize with their methods of training 


ports that U. S:. 
cessfully 


“Skydragons” of the China Air Task 

attacked widely separated Japanese installations 

ve days, including Lungling; Haiphong, French Indo-China; 

hu Is land (near Canton); Tienho airdrome, Canton, 

NOVEMESE 26. Nine Liberators of the 10th Air Force fly 1,500 
i ind trip to raid an oil refinery at Bangkok in the first American 

on Japanes se-held Thailand. 
DECEMBER 5. Lieut. Gen. Carl A. Spaatz arrived in North Africa 





rom London to reorganize the Allied air forces in Tunisia. Maj. Gen. 
Ir i C. Eaker, Chief of Bomber Command, took over command of the 
8th Air I orce in London, 

Li tor heavy bombers of Major General Brereton’s 9th Air Force in 





Mid lle East inflict heavy damage on Naples in the first American 
ck in history on Italy proper. One cruiser was sunk, a battleship 
I other cruiser were badly crippled, and harbor railway installations 
were gone No » AAF planes were lost. 
DEC EMBER 10. Allied forces complete the occupation of Gona, north- 
New Guinea. Buna fell five days later. 
DECE MBER 17. Fortresses and Havocs escorted by Lightning fighters 
raid Bizerte, Tunis, Gabes and other Axis bases in Tunisia on the sixth 
day of the 12th Air Force’s aerial offensive. Only one plane was lost. 
DECEMBER 24-26. China Air Task Force Mitchells raided Teng- 
chung, Japanese-held base in Yunnan province (24th). Christmas Day 
the Japs sent fighters and bombers over an auxiliary airfield in Western 
Yunnan, Warhawks downing three bombers and five fighters at a loss 
f two planes. Mitchells also raided Lashio, Burma, three times within 
the week, inflicting heavy damage. 
DECEMBER 27. A considerable force of Liberators raided Bangkok, 
Thailand, hitting the arsenal, power plant, the airfield and naval dock 
irea, starting large fires. No planes lost. 
DECEMBER 28. Sth Air Force bombers sank or set on fire four 
Japanese ships | in a night attack on Rabaul, New Britain. Twelve latest 
type Lightnings, making their debut in New Guinea, shot down 15 out of 
40 Jap Zeros and dive bombers in the Buna area. 
DEC EMBER 30. 8th Air Force heavy bombers carried out a daylight 
raid on the Nazi U-boat pens at Lorient, Bay oi Biscay, shooting down 
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DROP FORGINGS 
hyo 


AIRCRAFT PRODUCTION! 


Intricate drop forgings, fashioned of highly 
stressed steel, more and more are being used 
in American aircraft manufacture . speed- 
ing up Uncle Sam’s warplane production. 


Our newly developed “airforge” is pouring 
thousands of drop forgings onto the produc- 
tion lines of more than 50 airplane 
facturers. 


® DESIGN 
® ENGINEERING @ MANUFACTURE 


AIRCRAFT MECHANICS INC. 


Colorado Springs Colorado 
























The Boulin Strobomeca-a stroboscopic hand 
tachometer and synchronism indicator designed 
to determine rotary and vibratory speeds from 
a distance and without imposing a load. Avail- 
able in two basic ranges 500 to 8000 and 1000 
to 16,000 R.P.M.-V.P.M. 


CENTRIFUGAL FACHOMETERS 
PORTABLE CHRONOMETRIC AND STROBOSCOPIC TACHOMETERS 


65 MADISON AVENUE, NEW YORK, N. Y. 


PORTABLE AND STATIONARY 
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Provides power for 
starting all electrically 
started aircraft engines 
by means of a simple cable con- 
nection from control panel to plane. 


The Modern Way ta Start Planes 


NITE-HAWK AERO-STARTER 


DEPENDABLE STARTING POWER & LIGHT 
. « « REGARDLESS OF WEATHER OR TEMPERATURE 


The Nite-Hawk Aero-Starter gets planes into the air up to 90% 
quicker . . . more economically. A PORTABLE, engine-driven 
power plant, it proxides ample cranking power at constant voltage. 
May be operated continuously af any temperature, and is inde- 
pendent of other power sources. Also furnishes power for testing 
landing gear, checking circuits and wiring, etc. In addition, gives 
you LIGHT for night operations—all models available with com- 
binations of searchlights and floodlights. Investigate. Wire, write 
or call. 










The Aero-Starter is fully 
described in our bulletin 
No, NHI2A. Write for it, 
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1706 South 68th Street MILWAUKEE. WISCONSIN, U. S. A 

















TRAINING 


COMBINE BRITISH THEORY WITH AMERICAN PRACTICE 


World War II shows that both Britis and . American engineering 
methods are vitally necessary for victory! The following home 
study aeronautical courses have been examined and approved by the 
Royal Aeronautical Society. These courses fit you for responsible 
work in aviation anywhere. They are of the highest technical 
standard but begin with elementary work if necessary. 

Endorsed by leading world engineers for over 15 years. Our 
students include officers and men of the R.C.A.F., the R.A.F. and 
other Allied air sOrces. Full investigation invited. 

A.F.R.Ae.S. Examination 








ro Engine Course 





Air Ministry Exan f x Ground rceraft Apprentice s’ Course 
Engineers lots’ ““B”’ License 

Advanced Aeronautical Engineering r Navigators’ Certificates 
and Aeroplane Desig Matriculation (London) 

General Aeronautical Engineering 3.Sc. (London) Pure Science 






Canadian Institute of Science & Technology, 
Limited, 
50 Chester Bidg., 219 Bay Street, Toronto, Ont. 
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19 German fighters. Three bombers were lost. Since beginning of these 
raids on August 17, Fortresses and Liberators based in England have shot 
down more than 200 Nazi fighters. 


1943 
JANUARY 6-%. A Jananese convoy of two light cruisers, four de- 


stroyers, and four transports attacked by Fortresses, Liberators, Mitchells, 
Marauders, Lightnings and Airacobras. Seven direct hits on transports, 
two sunk, third probably sunk. Twenty-nine Jap planes shot down, 11 
probably destroyed. AAF losses: one shot down, one missing, one seri- 
ously damaged, 13 slightly damaged. Dress rehearsal for Bismarck Sea. 
JANUARY 27. Fortresses of the 8th Air Force dropped 130 tons of 
high explosives on the port of Wilhelmshaven in the first AAF raid against 
Germany proper. Twenty-six enemy planes destroyed, five probably and 
10 damaged. Three Fortresses lost. 

FEBRUARY 18. Under the general direction of Air Marshal Tedder 
(General Eisenhower's air chief), the U. S. 12th Air Force and RAF 
units in Africa merged as the Northwest African Air Forces. Lieut. Gen, 
Carl A. Spaatz headed up the NWAAF, with Major General Doolittle in 
charge of the Strategic Air Force and Air Vice Marshal Coningham com- 
manding the Tactical Air Force. 

FEBRUARY 22-25. Northwest African Air Forces flew 1,109 sorties 
in support of Allied troops and played important part in driving Rom- 
mel’s forces back through Kasserine Pass in Tunisia. 

MARCH 1-4. The battle of the Bismarck Sea. Long-range bombers 
of General Kenney’s 5th Air Force spot Jap convoy proceeding toward 
New Guinea (March 1). Crews and pilots of 162 Allied bombers and 
fighters repeatedly attack convoy and air cover, bomb airdromes at Lae, 
Finschafen, Gasmata. Heavy, medium and light bombers show unprece- 
dented team work, especially in minimum altitude skip-bombing (March 
2-3). Ten wars ships, 12 transports, 15,000 troops destroyed. Fifty-five 
Jap planes shot down, 25 probably dutveed, seven damaged. AAF 
losses: one Fortress, three Lightnings (March 4). 

MARCH 10. 14th U. S. Air Force activated in China, replacing the 
China Air Task Force operating under the 10th Air Force in India. Brig. 
Gen, Claire Chennault continues as commander, becoming a major gen- 
eral on March 25. 

MARCH 18. Ninety-seven Forfresses and Liberators of the 8th Air 
Force attack Vegesack U-boat building center, near Bremen, dropping 268 
tons of high explosives. Seven submarines were destroyed in the ways, 
others damaged. Twelve shops were completely destroyed, six others 
heavily damaged, including the powerplant. Fifty-two enemy planes shot 
down, 20 probably destroyed, and 23 damaged, with loss of one Liberator 
and one Fortress. Air Chief Marshal Sir Charles Portal described the 
raid as a complete vindication of daylight precision bombing 

MARCH 19. Lieut. Gen. Henry H. Arnold, commanding ge eneral of the 
Army Air Forces, confirmed for the promotion to the temporary rank of 
a full, four-star general, the first flying officer to win such rank. 
APRIL 10-11. Sixty-six Junkers Ju-52 transports and 13 German fight. 
ers shot down over Tunisia, with no AAF losses. 

APRIL 11-14. During this time Japan made three heavy attacks on 
our New Guinea bases, including Oro Bay (with 45 planes), Port Moresby 
(100 planes), Milne Bay (80 planes), losing 82 planes and 27 probables, 
AAF losses: nine planes. 

APRIL 17. Fortresses dropped 250 tons of bombs on Focke-Wulf air- 
craft works at Bremen. Strong enemy fighter interception and heavy flak 
encountered. Five of the seven major structures of the factory destroyed 
or damaged severely. Sixty-three enemy planes shot down, 15 probably 
destroyed and 17 damaged. AAF lost 16 Fortresses. 

APRIL 18. Curtiss Warhawks of the 57th Fighter Group and Vickers 
Spitfires intercepted a large formation of Ju-52’s with a strong fighter 
escort. In a dramatic 20-minute action 74 planes were shot down, in- 
cluding 58 Ju-52’s, 14 Me-109’s and two Messerschmitt Me-110’s. Nineteen 
transports and 11 fighters were damaged. AAF losses: Six Warhawks 
and one Spitfire. 

MAY 3. Lieut. Gen. Frank M. Andrews, distinguished flying general 
and commander of all U. S. forces in the European theater of operations, 
killed in an airplane accident in Iceland. 

MAY 7%. Triumphant Allied troops capture Tunis and Bizerte, strik- 
ing in overwhelming force with the aid of the greatest supporting aerial 
barrage in history, more than 2,500 sorties being flown. 

MAY 10. America’s heaviest single-engined fighter, the Republic Tihun- 
derbolt, officially announced in action against the enemy, having accom- 
panied Fortresses on the Antwerp raid. No planes were lost. 

MAY 14. American bombers, roaring out over Europe, struck thei: 
heaviest blow of the war to date with four separate, closely co-ordinated 
attacks on naval, airfield and factory targets in Germany (Kiel ), Belgium 
( Anteery and Courtrai) and Holland (Velzen). 

JUNE 1. American fighters and bombers of the 14th Air Force play a 
a ol part in the battle of Hupeh-Hunan, removing threat to Chung- 
king and to China’s “rice bowl’ area. 

JUNE 11. Maj. Gen. Ira C. Eaker announced that the 8th Air Force 
had doubled its strength since March and would be doubled again by 
October. In May the ratio of five enemy planes to one was maintained. 
Percentage of loss in 10 months of operation has been less than four. 
JUNE 12. After 19 days of terrific pounding from the air, Pantel- 
leria surrenders unconditionally under terms of Lieutenant General Spaatz. 
First case in history of a well-fortified citadel being subjugated by air 
power, = some support of sea power, without action by ground forces. 
JUNE 18. Flyers of the 13th Air Force, Navy and Marines in the 
South Peciiic shot down 77 out of 120 Japanese planes over Guadalcanal; 
antiaircraft accounted for 17 more. Our losses were six airplanes. 
JUNE 26. More than 50 Liberator bombers of Major General Brere- 
ton’s 9th Air Force (Middle East) carried out a raid on the big German 
airdrome of Sedes near Salonika without loss. 

E 28. More than 100 Fortresses made the heaviest single attack 
of the entire Mediterranean war by smashing the port of Messina, Sicily. 
Raging fires guided British heavy bombers to the target in a devastating 
night raid. 

END 
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Out of Great Emergencies... New Leaders Arise 


* 


| gee FREE MEN, always, new leaders 
arise to meet the challenge of great 
emergencies. These are the men who deny 
the “‘don’ts” and the “can’ts” of conservative 
years... who dare the impossible. 

There were several such “impossibilities” 
in the aluminum industry, before Pearl Har- 
bor. It was “impossible” that America’s war 
needs could ever exceed what was then con- 
sidered a huge national production capacity 
-..or that imports of foreign bauxite could 
or that our bauxite could be 
turned into purest aluminum, 


be stopped... 


But far back in 1940, a single company 
challenged all three of those “impossibil- 
ities.” Reynolds, then the world’s largest alu- 
minum foil producer, built a huge new plant 
in Alabama...began mining domestic ore... 
and deliberately prepared to process low- 
grade bauxite. Today, this is the only plant in 


the U. S. where bauxite comes in at one end, 
and aluminum sheet rolls out the other! 

As war came, the huge rewards of this 
pioneering became apparenteven to the most 
skeptical. But Reynolds kept on breaking 
precedents. From earth to aluminum sheet 
was one step. They dared the next step... 
earth to sheet #o finished aircraft parts. Now 
Reynolds feeds endless streams of airplane 
parts to assembly lines throughout America! 

And there is even more to this story than 
the quantity production of aluminum ingot, 
aluminum sheet and finished aircraft parts. 
The wings of our victoriousairmadas demand 
quality as well as quantity... they must be 
made ever lighter and stronger. Reynolds en- 
gineers are preparing to announce new mira- 
cles of metallurgy. Further “impossibilities” 
will be conquered... in Reynolds’ steady 
progress toward Leadership in Aluminum. 


REYNOLDS METALS COMPANY 
GENERAL OFFICES, RICHMOND, VA. 
38 PLANTS IN 13 STATES 


AMERICA’S NEW SOURCE OF ALUMINUM 
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62 CURRENT ALLIED & AXIS PLANES | 


Useful, Educational, Entertaining! 
Allied & Axis Planes including Fighter, Bomber, 
Transport, Cargo, etc. Heretofore produced ex- 
clusively for the U. S. Army Air Force. Because 
of the important service they perform, Fotoshop 
has received special permission to offer these 
official slides for general distribution. You get 
124 slides of 62 current planes: 62 flight views and 
62 silhouette views {head on, side view and plan 
mounted, labeled and iden- 


view}. Standard 2”x2", 
tified. For all standard projectors. Set is also 
available in Strip Film 


DER YOUR SET NOW 
Set of 124 Slides (62 flight views, 









OE ee eee e $10.54 
Ce FUN VIGNE. cescccccscvcees 6.20 
Oe NB iv ececcceseswes . 6.20 
Set of 124 in Strip Film........+. 3.50 
Individual Slides.......... each 212 


(minimum order 10 slides) 
Send for list of currently available slides 


FOTOSHOP Inc. 


18 East 42nd Street, N.Y.C. Dept. 508 
Branch: 130 West 32nd Street 
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General Arnold 


(Continued from page 50) 








to exercise direct control of the plane 
during the bombing run, our bombardiers 
dropped some 250 tons of bombs, hitting 
seven out of 15 submarines actually in 
the construction ways, and _ inflicting 
heavy damage on the power plant and 17 
other key buildings. 

On May 14, in the 1,000-mile round trip 
mission against the U-boat yards at Kiel 
the actual bombing results were even 
better. About 287 tons of bombs were 
dropped by 125 of our heavy bombers, 
and reconnaissance photographs indicate 
that nearly every bomb landed smack in 
the target area, inflicting terrific damage. 

A secondary result of these engage- 
ments (each one of which is sufficiently 
important to call an air battle) is that 
the Luftwaffe has been forced into de- 
fensive action. Single-engined day fight- 
ers of the latest types, including souped 
up, heavily armed versions of the Messer- 
schmitt Me-109 and Focke-Wulf Fw-190 
are being thrown in with desperate de- 
termination to stop these bombings at any 
cost, and many such fighters have been 
shifted from other areas. We have proved 
that they cannot stop us. Our heavy 
bombers are shooting them down in sub- 
stantial numbers, and recently we have 
had the added protection of a number 
of modified fighter versions of the Flying 
Fortresses, so heavily armed they are 
called “flying hedgehogs.” Knocking the 
Luftwaffe out of the skies continues to be 
one of our main jobs. During April, May 
and June our bombers and fighters shot 


down 821 German planes over Europe, 
against 183 of our own, a ratio of 4% to 
1; including “probables” it is about 6 to 1, 
In order to hold their own the Luftwaffe 
would have to destroy our planes at the 
ratio of 2 to 1. There is growing evi- 
dences that the Luftwaffe, spearhead of 
the early Nazi triumphs, will prove to be 
the Achilles heel leading to the collapse of 
Hitler’s ill-fated “new_order.” 

An outstanding example of the possi- 
bilities of strategic bombing dealing a 
powerful, paralyzing stroke, is the great 
attack on the Rumanian oil refineries at 
Ploesti by 177 Liberators of the 9th Air 
Force, Middle East. It is the most im- 
portant single air blow of the war to date. 

Two air engagements which took place 
during the first half of 1943 will have an 
important place in the history of warfare. 
The first is the remarkable victory of the 
Bismarck Sea during the first four days of 
March in which land-based air power 
alone decisively stopped and then annihi- 
lated an enemy invasion fleet. The second 
was the virtually all-air conquest of Pan- 
telleria in June, another milestone in the 
development of military aviation. 

The Bismarck Sea victory was notable 
for its completeness, for the perfect inte- 
gration of various parts of the attacks and 
as an example of direct air assistance to 
ground forces by destroying an enemy 
division, with its supplies and equipment, 
before it could even get into action. 

Probably the most far-reaching effect, 
however, was its conclusive demonstra- 
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Aircraft plants all over the country are 
increasing production—and reducing 
eye-fatigue and accidents—by providing 
their precision workers with the new 
Magni-Focuser Binocular Eye Loop. Its 
dual-mounted lenses magnify an object 
to needle-point sharpness, and provide 
third-dimension vision—true perception 
of depth. Prismatic lenses relieve eye- 
strain, and the shade shields the eyes 


EVES RIGHT! 


for faster, safer precision work 






from glare and flying particles. Feather- 
weight construction, made of durable, 
non-inflammable plastic. In use by Army 
and Navy Air Forces and many other 
Government Departments. Order one or 
more now from your Wholesale Supply 
House or write us for name of nearest 
Jobber. Made in various powers of 
magnification. Priced from $8.50 to 
$15.00. Satisfaction guaranteed. 
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tion of the effectiveness of minimum alti- 
tude bombing, sometimes referred to as 
skip-bombing, a phrase which is hardly 
descriptive of the main features of this 
important new technique. Developed at 
Eglin Field early in 1942, each theater has 
worked out its own application of the 
basic theory. It has been used with great 
success in the Mediterranean and the 
Aleutians as well as the Southwest Pa- 
cific, and has its applications to land as 
well as sea operations. 

On the island of Pantelleria the all-out 
air assault was so overwhelming and so 
concentrated that the defense was satu- 
rated and surrender became inevitable, 
This engagement has often been com- 
pared to Crete, but the difference is fun- 
damental. Crete was lost to airborne 
troops who landed and fought it out with 
defending ground troops. The white cross 
on Pantelleria’s battered airdrome before 
a single soldier or sailor landed is a sym- 
bol of the ability of air power to capture 
any citadel once its own supremacy in 
the skies is established, and provided a 
sufficiently sustained and powerful air 
assault can be brought to bear against it. 
It is simply a matter of mathematics (or 
physics). While air assault is not without 
this type of warfare is actually 
cheapest on all counts and it is by far 
the greatest economizer in human lives. 

The American doctrine of total air 
power, while emphasizing the tremendous 
possibilities of strategic bombing, has al- 
ways included the idea of close co-opera- 
tion with ground forces as a team. In 
our development of attack aviation in the 
early ’20’s it was established that the air 
arm was not to be regarded as merely for 
support of ground actions, but that it 
could act by itself, under the high com- 
mand, by attacking from the air the same 
objectives as the infantry and artillery 
attacked from the ground. 

This principle has seen its finest de- 
velopment to date in the operations of the 
Tactical Air Force in the Tunisia cam- 
paign. General Montgomery of the Brit- 
ish 8th Army was convinced that to se- 
cure the concentration and the flexibility 
required of air power on the battlefield, 
the air operations should be under an air 
commander, the ground operations under 
a ground commander, and that both of 
officers should be on the staff of 
the commander-in-chief of the theater 
and work together in the closest possible 
co-operation. This was done in Tunisia, 
and together with the work of the Stra- 
tegic Air Force and the equally vital (if 
less spectacular) services of the Coastal 
Command, the Air Service, Air Engineer 
and Troop Carrier units, the Reconnais- 
sance Wing and the Operational Training 
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Command, the results were terrific. A 
pattern for victory has been clearly es- 
tablished. 

Another highly significant development 
of the present war is that at last logis- 
tics, the art and science of military sup- 
ply, has taken to the air on a grand 
scale. This does not mean, of course, that 
any considerable bulk of the require- 
ments of the Air Forces (or of the Army 
generally) are being flown to the combat 
areas in transport planes. Shipping is 
vital in this war of immense distances, 
and our country’s outstanding perform- 
ance in exceeding its heavy quota of 
merchant ships and getting the stuff to 
our widely scattered theaters of opera- 
tion will constitute no small part of the 
final victory. However, it is unques- 
tioned that the remarkable spread of 
American air power to 10 fighting fronts 
in all parts of the world within less than 
a year of the attack on Pearl Harbor is 
very largely due to the rapid pioneering 
development of the Air Transport Com- 
mand. Organized in May, 1941, to ferry 
lend-lease planes, the ATC has expanded 
in a little over two years to a world-wide 
airline operating more than 110,000 
miles of airways over five great routes, 
with all the airfields, hangars, gasoline 
storage facilities, communications and 
weather reporting service that this im- 
plies. Over these routes a steadily in- 
creasing stream of combat planes is being 
ferried daily, and impressive quantities of 
high priority supplies and equipment, be- 
sides key personnel, are transported to 
the fighting front. 

The articles in this issue give in 
as great detail as is permissible the full 





story of the development to date of the | 


Army Air Forces at war. It is hoped 
that a vivid impression will also be gained 
of the splendid spirit of officers and men 


of the Air Forces and the unequalled | 


teamwork of all its branches. END 


Design with Models 


INY models are dictating the designs for 

various types of maintenance equip- 
ment, small service trucks, portable re- 
pair shops, bomb cradles and other mis- 
cellaneous field devices tsed by the AAF, 
reports “Air Forces,” official journal of 
the Army Air Forces. 

The miniature planes, trucks, gasoline 
storage tanks, portable houses and other 
airborne equipment, all precision-built to 
1/30th exact scale, are daily saving the 
Government thousands of dollars. 

“Building the models first,’ one en- 
gineer explains, “makes it possible to 
study desirable shapes and sizes for 
the large equipment without going into 
the cost of building full-sized products.” 
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| Lessons from Combat 


(Continued from page 77) 








crews improvised their 
For a long time it was a 
Fortresses were _ so 


early Fortress 

own tail guns. 

secret that all 
equipped. Time 
Zeros or Messerschmitts came in on the 
tails of new Fortresses basing the bold- 
ness of their attacks on the reports of 
enemy survivors of previous attacks— 


only to find by then the Fortresses car- | 
ried a truly lethal sting in a pair of .50 | 


caliber machine guns in their tails. 

The development and almost universal 
adoption of the .50 caliber machine gun 
itself is another example of the efficacy of 
battle reports and the way they were 
handled. We had scarcely an operational 
plane equipped with .50’s—they all car- 
ried the .30’s which the British had found 
and still find effective for their own uses 
—when the Japs struck at Pearl Harbor. 
Those few planes equipped with .50’s 
however, proved so devastatingly effec- 
tive that quick decision was reached to 
change over all such equipment. 

The effects of that decision reached far 
beyond the limits of the Air Forces. It 
meant vast changes in the manufacturing 
procedures of hundreds of industrialists. 
Not only the machines making the guns 
but the machines making the ammuni- 
tion, and the airplanes carrying the new 
guns into battle had to be changed. For 
the weight of a .50 and its ammunition, 
its recoil and many other things about it 
differed so widely from that of the .30 
that the change required major re-design 
in many of our airplanes. 

Also it required major re-design of at- 
tack tactics on the part of the enemy. 
They found that their planes were blasted 
from the sky before they could get within 
range of ours. 

The enemy is neither stupid nor static. 
He is capable of more than one change in 
tactics. He has already done things that 
enable him to attack the latest B-17 and 
to get into range sometimes despite the 
fire superiority of our .50 caliber machine 
gun. Thanks to the organization of our 
operations, commitments and require- 
ments, however, steps have already been 
taken to checkmate the enemy’s progress. 
What these are and how they have been 
made are things that he will eventually 
learn. 

This function of our Air Forces had a 
fine model to follow. The British did just 
this in the Battle of Britain. They adopted 
changes from their battle reports and 
made those changes effective in the sky 
before the Germans could learn 
them. No small part of the credit for 
that great defense against an apparently 
overwhelming force goes to this division’s 
opposite number in the British Air Minis- 
try—and to the British manufacturer who 
acted on its analyses of reports from the 
front. 

Our problems, however, were vastly 
more complicated than the British be- 
cause of the factor of distance. The bat- 
tles from which the British learned were, 
all too often, fought in their own front 
yard. A British pilot might actually para- 
chute into the plant of the manufacturer 
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who made his Spitfire or Hurricane. Re- 
turning from a sortie, a gunner or bom- 
bardier might have been but a taxi ride 
from the Air Ministry. Hence changes 
and modifications could be made with 
lightning rapidity. 

Our difficulties were demonstrated even 
before we had to face them in our own 
operations. British reports from the front 
revealed ways to improve the American 
equipment they were using. As a result, 
most of the manufacturers who were sup- 
plying materiel to the British, from planes 
and engines to instrument and food, es- 
tabished their own service branches in 
England or wherever their materiel was 
being used. 

Such a policy has been continued in 
our own war effort. But the effort is so 
global that closer co-ordination was re- 
quired. Hence the organization of OCR. 
Though our boys may parachute to some 
remote Pacific island or crash-land into 
some African or Asiatic desert, their in- 
formation and recommendations are only 
at cable or radio distance from headquar- 
ters. 

At headquarters their experiences are 
compared with those of others. From that 
comparison comes the order for change 
and thus the fulfillment of the AAF policy 
of satisfying the customer who is our 
fighting pilot, gunner, engineer, radio 
man, crew chief, mess or medical of- 
ficer. 

Reports from the front are by no means 
confined to praise or blame for existing 
equipment. Many an idea for something 
absolutely new has reached Washington 
from the boys who are actually doing the 
fighting. However novel or startling that 
idea is, it receives full attention. It is 
assessed first from the viewpoint of prac- 
ticability—can it be done? Then it is 
weighed as to usefulness—is it something 
that will help solve the tactical or 
strategic problem confronting us? Or is 
it something that will present a new tac- 
tical or strategical problem altogether— 
something for the enemy to sweat over 
and try to solve? Then, have we the 
manufacturing facilities and the raw ma- 
terial to make it? Is it important enough 
to create new facilities or to divert raw 
materials or develop mew ones? 

As these questions are answered the 
proper steps are taken to give the idea 
form and effect. The division may call 
on one or more of the multitude of de- 
sign and experimental facilities it has at 
its command from the drawing boards and 
laboratories and wind tunnels and test 
fields at Dayton, through the various sci- 
entific establishments, universities and 
manufacturers of the country. 

A prototype will be designed and de- 
veloped to meet battle-born specifications. 
It will be tested in every possible way 
that peaceful America can provide. And 
then, if there is any doubt, prototypes will 
be sent to the theaters and once again 
the stream of front reports will flow into 
the Division of Operations, Commitments 
and Requirements. There, changes in the 
device may be recommended. Then the 
problem of production will arise. How 
many of these will we need? On that 
answer the Materiel Command will lay 
its plans and, sooner than the enemy can 
expect in most cases, the new device is 
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PLANS FOR AFTER THE WAR? 


be an AIRCRAFT 
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Mass production will fill 
the skies with planes... 
airliners, air cargo 
planes and family air 
flivvers . . . thousands, 
immediately . . . millions 
of them in a few short 
years... after the war. would service. 
Where will you fit into all this? And, 
can you do anything about it now to 
assure a profitable and enjoyable 
place in aviation, after the war? 

Yes. Here’s how: All aircraft will be 
required, by air traffic laws, to have 
flight and engine instruments. Service 
and maintenance of these aircraft in- 
struments is a trained specialist’s job 
. ++ @ well-paid one! 

IN 12 WEEKS you can become a trained Air- 
craft Instrument Specialist by the latest stream- 
lined visual aid and shop methods. 

Train now ... for today’s war work, or for 
tomorrow ... at America’s leading and oldest 
aircraft instrument school. If you're in military 
service or can’t leave your present work ask for 
details of Home Study Course. 
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helping to break down his fighting spirit. 

Or the device, be it airplane or cotter 
pin, may be such that it requires a whole 
new concept of our methods of fighting 
in the air. If it is, a new operations 
strategy or tactic is worked out on the 
training fields. It may involve the selec- 
tion of a whole new class of personnel 
and its training. If it does, the division’s 
directive goes to the personnel and train- | 
ing divisions and is soon carried into 
effect. 

The effectiveness of this use of reports 
from the front seems well proven by the 
overall result. Somehow or other the free 
nations have proven themselves more 
adaptable than the unfree. The Luftwaffe 
started the war with an indubitable nu- 
merical superiority and a considerable su- 
periority in quality. 

Yet, using their reports from the front 
in the easy fluid way in which democra- 
cies do seem capable, the air forces of.the 
United Nations are already imposing their 
will through airplanes and devices scarce- 
ly dreamed of a few years ago. The 
ruins of Hamburg and the Ruhr, the 
vanishing empire of Italy and the van- 
ishing fleets of Hirohito are writing in 
history the effect of lessons from combat 
more tellingly than they could ever be 
written here. END 





New Transport Markings 


ERTAIN yellow plane markings have 

been adopted by the Domestic Trans- 
portation Division of the Air Transport 
Command to make their planes engaged 
in training and cargo operations more 
easily recognizable from the air and 
ground. 

All planes of the Command used in 
transition transport training, as well as 
those ships in the United States and on 
domestic routes from Brownsville to Pan- 
ama engaged in cargo operations, will 
have their vertical tail rudders painted 
yellow with 18-inch-high black figures 
giving the ship number. Girdling the 
fuselage just behind the cargo or loading 
door will be a 42-inch yellow band, with 
the circular insignia of the Air Transport 
Command painted in the center of the 
stripe on both sides of the plane. Be- 
tween this yellow stripe and the tail as- 
sembly will be placed the white and blue 
circular star insignia of the U. S. Army 
Air Forces. 

The engine cowling on all ATC planes 
in this category will be painted yellow 
and each ship will have a yellow diamond 
on the nose, approximately 20 by 40 inches 
in size with four-inch-high black figures. 
In the case of twin-tailed types both tail 
rudders will be painted yellow. For gen- 
eral information, the various types of 
training planes common to Air Transport 
Command operations are the Douglas 
Skytrooper, North American Mitchell, 
Cessna Bobcat, C-48 and C-49. 

These markings, the Air Transport Com- 
mand points out, are not to be confused 
with the yellow identification markers in 
use by the Troop Carrier Command. The 
outstanding differences are that on Troop 
Carrier Command planes the stripe gir- 
dling their planes is farther back on the 
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Dear Joe: 
Still bronco busting! 


Thought I'd left all that bee 
hind at the Lazy Y, but get a 
load of me in that snap. 


That'e an Indian Motorcycle I'm 
riding -- and believe me, it's a 
great machine. Easy and safe to 
handle, and it stands up under 
this cross country stuff like no- 
body's business. An Indian ought 
to last forever on a decent roadj 


I'm going to get me a personal 
Indian after this war and have 
some real fune The old cycle fans 
in the outfit tell me it'll be 
the greatest Indian ever built. 
Write soon, eh? 


INDIAN MOTOCYC:E COMPANY, SPRINGFIELD, MASS. 
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Learn at Home. Many Make $30, $40, $50 a Week 


The Radio repair business is booming due to shortage of 
new sets. The Government is spending millions for Radio 
equipment; CIVILIAN Radio technicians and operators 
are needed by Government in large numbers. Radio train- 
ing helps win extra rank, extra pay in Army, Navy. Get 
into Radio quick. Train at home. Free book tells Radio’s 
opportunities, its bright future, how to make $5 to $10 @ 
week extra fixing Radios while learning. Mail coupon. 








fuselage and the wing tips are painted 
yellow. 


MR. J. E. SMITH, Dept,3K¥7 

National Radio Institute, Washington, D. C. | 

Mail me your book FREE. (No salesman will call. 
Write Plainly.) 
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LARGE 8% x11 

SUITABLE FOR FRAMING 
FROM ORIGINAL DRAWINGS & PHOTOS 
LATEST RELEASES OF 


WITH EACH 
ORDER A 
MINIATURE SET 
FOR 
YOUR 
SCRAP BOOK 


M. B. LIBMAN CO., Dept. F. A. 26 


Box 7833 Del Valle Station 
LOS ANGELES, CALIF. 


a high-powered 
flyers’ library 
@ comprising acarefully-selected group 
of recent McGraw-Hill books in Avia- 

tion 

@ chosen to give full, well-balanced 
coverage of essentials of civil and 
military pilot training 

@ made available under a convenient 
monthly payment offer 


The McGraw-Hill 
FLIGHT TRAINING LIBRARY 


These books give you knowledge of airplane flight 











principles and airplane anatomy; control, safety, and use 
of instruments in. the air, aircraft power plants in all 
their parts, their operation and servicing; meteorology, 
Weather map reading; air navigation of all four types, 


with emphasis on radio range, direction finding, radio 
compass, ete.—everything to help you get ahead faster 
in preparation for civil and military pilots’ training and 
: nations. Plainly written; full of clear photo and 
ammatic illustrations, charts, tables, etc. Use them 
ck up your training now and as a refresher and 
nce aid after you are flying. 


5 volumes, 1619 pages, 922 illustrations 
Shields—Principles of Flight. Shields—Principles of Air- 
craft Engines. Finch, et al—El fary Met logy. 
Weems—Air Navigation. Mcintosh—Radio Navigation 
for Pilots, 

FREE EXAMINATION — EASY TERMS 


Upon receipt of the coupon below we will send you all 5 
e »ks for examination. No advance remittance, no obliga- 














n u merely agree to return the books at the end of 
10 days or to send us $2.50 then and the balancein 


monthly payments of $2.00. Start benefiting from these 

books at once; pay as you go. Send the coupon today. 
FREE EXAMINATION COUPON 

McGraw-Hill Book Co., 330 W. 42 St., N. Y. 18 


Send me the McGraw-Hill Flight Training Library, 5 
Volumes, for 10 days’ examination on approval. In 10 
days I will send $2.50, plus few cents postage, and $2.00 
monthly until $12.50 is paid, or return the books post- 
paid. (Postage paid on orders accompanied by first in- 
stallment; same examination and return privilege.) 
Pn tiduintinsswtnsuepy¥ eee iaemdbadeenaedanetie 
i beak 605 s40cvasiveassaeeeniisesbenkbadex 
Pe ND 6.044005s090ee8ededstuabetbnkestess 
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Buying Warplanes 


(Continued from page 129) 











paper that might mean hundreds of thou- 
sands of dollars to some manufacturer, 
yet containing all the necessary informa- 
tion to make a deal. Once it was used 
only for orders up to $500 with two 
months to deliver. War has changed that. 
Now it can be written for as much as 
$500,000. It works quickly. An order for 
$500,000 worth of spare parts for airplane 
engines can be completely initiated, ap- 
proved, filed and put in the mail in a 
matter of minutes. This happens many 
times daily. 

The short form contract is a written 
agreement with a manufacturer for any 
amount and any delivery time. It could 
be used for procurements of $500 and 
others of $25,000,000. Its delivery time 
could be 20 days or three years. 

The formal contract is also good for 
any amount and for any length of time. 
It is more flexible, more complex than the 
short form contract. Special clauses may 
cover reams of written legal matter. 
Transactions covered by formal contract 
often involve billions. 

Contracting officers have one rule on 
contracts: “Know what you want. Make 
sure the manufacturer knows what you 
expect from him. Make sure he knows 
what to expect from you.” Common sense 
has saved millions for both parties. 

One obstacle—priorities—often disrupts 
all purchasing methods. Just as they 
change your personal buying habits, prior- 
ities also hit the Army Air Forces in its 
procurement program. This is the prime 
worry of the Procurement Division. The 
busy Priorities Branch of the Contract 
Section is charged with the assignment of 
preference ratings to all contracts and 
purchase orders placed at Wright Field. 

Every contract that leaves Wright Field 
has a priority stamped on it. However, 
not Wright Field but the Army-Navy 
Munitions Board must determine the rela- 
tive order of importance which this con- 
tract has to the war effort. The ANMB 
classifies battleships, carriers, bombers 
and fighters—and all other weapons in 
their order of importance to the war pro- 
gram, and assigns a broad priority classi- 
fication to each one of those categories. 
This priority is flexible so as to include 
the up-to-the-minute needs of our fight- 
ing men everywhere. 

“Priority,” says one officer, “is what 
makes the wheels go around when a 
shortage of materials exists. We have a 
lot of materials in this country but we 
have a hel! of a lot of weapons to make. 
There just aren’t enough raw materials 
to make airplanes, battleships, tanks, 
guns and the other four million and one 
weapons all at the same time.” 

Despite priorities and many another 
wartime headache, the Procurement Di- 
vision is getting the job done. This year 
its buyers will spend the Government’s 
dollar for the best planes, the best en- 
gines, the highest-rated fuels, the most 
efficient propellers. Picked and teamed 
together by intelligent buying—these will 
give us the greatest mass air power ever 
known. END 
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Courses open for the duration to 
3-year high school students with good records. 
B.S. Degree in 27 months. Thorough train- 
ing. Modern wind tunnel. Urgent need has 
created demand for women as well as men. 
Courses also in Civil, Electrical, Mechanical, 
Chemical, Radio Engineering. Special Pre- 
paratory Dept. Low tuition. Low living costs. 
60th year. Enter Jan., Mar., June, Sept. 
Catalog. 


7103 College Avenue, Angola, Ind. 
TRI=-STATE COLLEGE 


GLIDERS 


BLUE PRINTS AVAILABLE 


UTILITY TRAINER—2 PLACE 
(SIDE BY SIDE) 

HIGH PERFORMANCE 
SOARING GLIDER—2 PLACE 
(SIDE BY SIDE) 

Three View. All Information by Request 


WRITE! California Aero Glider Co., Inc. 
Box F-O, 1829 W. 62nd St., L. A., Calif. 






















Understand Aviation Radio 


Learn how to do practical radio 
work. Radio fundamentals, 
maintenance, adjustment, oper- 
ation, installation, inspection, 
repair. Easy to understand and 
apply. New, 1943 edition. Will help 
you pass required radio exams. Writ- 
ten by M. N. Beitman, formerly radio en- 
gineer with the War Dept. Manual has 336 
pages, 6x9 in., over 300 illustrations, seal leatherette 
cover. Sent on 10 days’ trial. Price only $2.95, post- 
paid. Can be sent COD. Write today. Satisfaction 
guaranteed or money back. 


330 S. Jefferson St. 
Chicago 6, Illinois 
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All About 
SUPERCHARGERS 


—History, Construction 


Use in Liners & Bombers 


ITH Flying Fortresses bombing the Axis 

from invisible and inaudible heights, 
this book on the device which makes it possi- 
ble will be welcomed by every flyer and stu- 
dent of aviation. It has been written by 
SANFORD A. MOSS, Ph.D., who is not only 
the inventor of the Supercharger, but has for 
years been active in its development and ap- 
plication to stratosphere flying. This book 
is not a technical treatise with a lot of mathe- 
matics, but was written for the general public 
and students of aviation who are interested 
in the how and why of superchargers, and 
their historical background. Dr. Moss ex- 
plains the supercharger as 
applied not only to engines, 
but also to the cabins of 
bombers and liners, in 
which sea-level breathing 
pressures are maintained 
for the benefit of crew and 
passengers. _Clothbound, 
103 pages, fully illustrated 
with photos and diagrams, 


SEND NO MONEY °° 
upercnarger 


Read 5 Days FREE History 
Nobody but Dr. Moss could 


have told you so much about 
the principles and practice of 
supercharging in one concise 
volume. It will give you a 
quick and complete compre- i 
hension of the whole subject. Supercharging 
The coupon below, Pie brin Theory 

you Dr. Moss’s S PE Re . 
CHARGERS for AV LATION Cabin Super- 
for 5 Days’ trial. After chargers 
days simply return the book to The 
us without obligation, or send 
only $1.00, plus a few cents 
postage. 


9 CHAPTERS 
Profusely 
Illustrated 

Introduction 


Developments 
Underlying the 
Supercharger 
Arrangement 
and Use 


Details of Super- 
chargers 
Turbosuper- 
chargers 


Supercharg- 
er in War 


MAIL THIS COUPON 
National Aeronautics Council, Inc. 

Dept. 2010A, 37 W. 47th St., New York 19, N.Y. 
You may send me SUPERCHARGERS for AVIA- 
TION, by Sanford A. Moss, Ph.D., for 5 days 
free reading. Within that time I will send you 
$1.00, plus postage, or return the book without 
any further obligation on my part. 


Name cccccccccces 


Address 


If you prefer to send $1.00 with this coupon, we 
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will pay postage. Same ee examination refund 
offer applies of course. 2010A 
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More GOOD JOBS in 





in AIRCRAFT and other War Industries! 


Calls for Draftsmen Are Increasing! 
Read the want-ads for proof 
of this urgent demand. 


BECOME AN 


AIRCRAFT 
DRAFTSMAN 


This complete drawing outfit — 
everything to work with—including 
drafting table, drawing board, sup- 
plies, etc. — ALL SENT TO YOU 
AT NO EXTRA COST if you area 
Chicago Tech Student. 












The War Production program has increased 
the demand for Aircraft Draftsmen, Ma- 
chine Draftsmen, Architectural Draftsmen, 
Electrical Draftsmen, and _ Structural 
Draftsmen. The Draftsman always comes 
first on any new project in manufacturing 
and industry—peace or wartime. 


The Draftsman—“The Key 
Man”’ in War or Peacetime 
Industry 


No new machines can be built, no airplanes 
constructed, no bridges or buildings erected, 
no ships or submarines launched until the 
draftsman has completed his work. Real 
immediate opportunities exist in Drafting— 
the profession upon which all construction is 
vitally dependent. Drafting is clean, inter- 
esting, well paid work. Steady employment. 
Investigate today what Drafting offers you! 
Help your country in a vital War produc- 
tion job on the important Home Front—and 
help yourself to a well paid job in Drafting, 


Learn in Spare Time— 
at Home! 
for at the College in Chicago) 

With our easy step-by-step lessons, (and the 
tools we furnish), you can learn in your 
spare time at home. Convenient terms. To 
prove to you how easy it is to learn Draft- 
ing by the Chicago Tech Method we'll send 
you a Trial Lesson FREE. No charge for 
this lesson either now or later. Send a post 
card or the coupon now for 











TRIAL LESSON 


Send Coupon 
iio \clemsie. i, ile \anee) ee ic 
N-281 Tech, Bids. +» 2000 S, Michigan Ave., 


+ ae ilin 
dense om me FREE Trial Lesson in 







Ye 
DRAF 
(C0 Aircraft Drafting o Machine Drafting 
(CD Electrical Drafting (CD Structural Drafting 
(CD Architectural Draft, (CD Building Constr. 


Name...-eeees Cee meee eee eeeseeertseseeee 
AdGresS «.ccceesereess eee were eeeeeee oeee 
City... see erecee ee eeeeeeee State...sseee oe 














a 


ee ———— 











FLYING 





RATE: 8c PER WORD 


FIRST 15 WORDS $1.00 





AVIATION SUPPLIES 














NEW Tires: Factory Stocks—Our spe« 00x6 
non-skid, 7 :00x4, 8:00x4 Smooth 2-ply $8.75, 4- 
ply $10.75. Tubes $3.25. All sizes stocked 6 :50x 
10, 7:50x10, 8:50x10 Regular. 8.00-10.00 Smooth 
Contour Tailwheels. 6x2 solid tailwhe $1.45 
Lowest prices. Immediate deliveries. New reliable 
merchandise. Sensenich Propellers, B.G. & ¢ 

pion Spark Plugs. Storage Batteries. Bob Trader 


Aero Supply, Municipal Airport, Pittsburgh, P 





AVIATION EQUIPMENT 





USED, Army Navy summer, winter, flying 
$12.50, $20.00, $35.00. Light weight we 
$6.50, fur lined flying boots, leather, $3.5¢ 














Rubber soled zipper $7.00 Hel @ Lift 
raft paddles $1.00, Airplane parts, tire 
all sizes. School material, list fr M N 
throp Aeroplane ¢ é lis, 1, M t 
U. S. NAVY Reject e W t \ 
Life Jacket—$12.00, U. S. Army Air ¢ Reject 
Safety Belt—$12.00, U. S. Army Air ¢ Reject 
Boots (Sheep-skin lined $15.00, U. S. 3 Air 
Corps Reject Boots (Sheep-skir £17.00. 
J. S. Army Air Corps Re He 
without chin-cup), U. S. N \ ( 2 t 
Helmets (with or witl ys weight 
—$3.00, Winter weight (Shee n lit $5.00 
U. S. Army Air Corps Reject Fl) * Mittens 
(Lambkin lined)—$10.00, U. S. Ar Air C 5 
Reject Tool-carrying Aprons—$2.50, A ( 
(by the yard) Finest quality Sampl t) 
69c. Aviator Mechanics’ White ¢ I Best 
quality—$4.00, U. S. Marine Corps Rain ¢ 
$6.00, Poplin “Army Field Jacket’—$9.50, U. S 
Navy Reject White 100% Wool Blankets—$6.9 
U. S. Navy Reject Grey Oil-skin 2 pi Suit 
$6.50, U. S. Navy Reject Bath Towels—doz. $6.00 
U. S. Army Reject Tan Mer md S§ i 
$3.00, U. 8. Army t 4 Wool 
Socks—doz. $4.00 Offic Re 
100% Wool Shirts _ ”, T S. N 
Reject Arm-pit Wa 00. U. S. Na 
Reject Rubberized S 
Pants & Hooded Ja 

BOOKS 
AIRCRAFT & ENGINE 


MECHANIC MANUAL 
contains tvI ee 


just off the press 








tions. Prepare for your rating. Or s ), post- 
paid or C.O.D. Quiz System, 1202 Ventura 
Blvd., N. Hollywood, Calif 

COMMERCIAL and Private Pilots il 
“Multiple Choice” examinations ar led in 
“Aeronautical Training’ just publ j nly 
$3.00 postpaid or C.O.D. Quiz 8 2021 
Ventura Blvd., N. Hollywood, Calif 

GROUND Instructors. At last, w ve 


needed. These three books prepare 
ratings: ‘Ground Instructor” a t 
“Ground Instructor Rating,” all 








form, neces y to prepare you for ro 
ment test, $3.00. ‘“‘Air Navigation N Book”’ 
with Dept. of Comm Navigation Plotter De- 
Luxe. $4.00. Quiz System, 12021 Vent Blvd., 
N. Hollywood, Calif 

PILOTS - Meteorolog y New text by Lt. (¢ dr 


Halpine; an important | for pil r Instruc- 
tor. Only $3.00 postpaid or C.0.D. Q Syste 
12021 Ventura Bivd., N. Hollywood, ¢ f 





U. 8S. Coast and Geodet Navigation ¢ puter 
Solves time, speed, distance and drift. With In 
structions; only $3.00. Quiz Syste 12021 Ven- 
tura Blvd., N. Hollywood, Calif 

FLIGHT Instructor. 1942 editior ‘ ““Mul- 











tiple Choice Typical Examinations.” Load Factor 
problems with solutions Important ation 
you must know. Only $3.00, post i or C.0.D 
Quiz System, 12021 Ventura Bivd., N. Hollywood, 
Calif. 

RADIO-TELEPHONE Permit. Complet« ithentic 
government examinations fully covered in ‘Radio 
& Instrument Flying’ by Charles A. Z This 
latest book prepares you for Instrument Rating— 
necessary for Airline and Ferry Cor i. Only 
$4.00, postpaid or C.0.D. Quiz S 12021 
Ventura Blvd., N. Hollywood, Calif 

“AIRCRAFT Hydraulic Systems,” by E. W. Mc- 
Donough. Design-Theory-Operatior A special- 
ized branch of aeronautics for students, mechan- 
ics, engineers, draftsmen, train hools. Test- 
ing and maintenance of comme nd military 
hydraulic installations tre “—e fi ully $2.50. Air- 
craft Specialties, 134 So aller <A‘ Chicago, 
Illinois. 





QUALIFY as Airplane & Engine Mechanic. 1943 
texts prepare you for A & E rating (license) 
exam. Covers all phases required mechanical 
work, diagrams and latest Civil Air Regulations. 
Author holds A & E Certificate plus Aeronautical 


Engineering Degree. Aircraft text $1.25. Engine 
text $1.25. Combination $2.00. Postpaid or C. 
0. D. Flight Press, Box 101-A, Edwardsville, Ill. 
se BUYS back-dated magazines, Fore ign, domes- 
tic, arts. Catalogs 10c Cicerone’s Magazines, 
863 First Avenue, New York (17), N. Y¥ 

CAA WRITTENS are no longer a hazard. WTS 


pre-flight students, private and commer- 
cial candidates, and instructors now depend on the 
simplified explanations, diagrams, exercises, and 
over 1,000 multiple-choice simulated examination 


trainees, 





questions, with key, in the Revised Edition of 
J. H. MecLendon’s “Aeronautics Ground School 
Guide.” There are separate divisions on Civil Air 


in- 
post- 


, meteorology, aircraft, parachutes, 
navig ation and engines. $2.50 
Austin, Tex. 


Regulations 
struments, 
Hemphill’s Book Store, 





paic 
500 AVIATION Questions correctly answered— 
$1.00 Agents wanted. Tuck Publishers, 73 S. 
Shirley, Pontiac, Mich 

FOR used planes , ete., read Mail Trade 
Guide 5e copy ess, Pottsville, Penna 








SITUATIONS WANTED 





ition school, former senior 
inspector and Navy Reserve 
onautical experience. Ex- 
sires position with responsi- 


Fennell, 24 


AIRMAN, colleg 
Navy 

ember , 
ellent reference 
bility and 
Wrightsville 








aeronautl 


mes L. 


g alar 
Avenue, 





MISCELLANEOUS 





REAL 
phoon,’ 


Photogr iphs (Not Imitations) of 
‘Mosq uito,” “‘Thunderbolt,”’ 
catalogue of latest Allied and 
and boml (including Japanese), 
all for post free anaes Photo Supply, 
Box 195, Toronto, Can 
MINE scout, 45, expe Saeery clear reputation, will 
work mining country for a reliable backer capable 
of financing search and operation of mine when, 


the “‘Ty- 


and big 40- 





bers 





and if, found. John Boulton, 2119 Scott, San 
Francisco, Cal 

ENGINES, ek hundreds of Hobby Items. 
Catalog 25c. H.Q., Dept. Pt, 40 E. 21 St., 
N Y *. N 

FREE! all “‘Guaranteed Bargain Cat: —, fea- 
turing the ousands guns and “Hard-to-s items; 
end dime efunded with first order) 8 handling 
costs SWAP guns and ammunition, or GET 
CASH (Name your own price.) We pay MORE, 
sell for LESS, because we handle thousands upon 
thousands of new and used guns from $5 to 
$1000.00. All models, gauges, calibers, makes. 
We also buy, sell or trade Ammunition, Reels, 
Rods, Outboards, Binoculars, Cameras, Watches. 


what you have to trade, or sell 
Back Guarantee,” backed by 
dealing. Klein’s Sporting Goods, 
s., 501 WV South Halsted, Chi- 


Write, descril 
cash! **Me 


mney 





Milton Klein, 
cago. 
WORLD War Aviation authentic souvenirs. Ger- 
man plane parts, French, English, damaged Curtiss 
P-40 Propeller Blades $4.00 New list 3c Mar- 
vin Northrop Aeroplane Company, Minneapolis, 
Minnesota. 

WARPLANE photographs. Specimen and list 
(1,000 titles), send 25c. Real Photographs, Ltd., 
Southport, England. 





WANTED—MISCELLANEOUS 





WISH to initiate correspondence 
sible development of idea for 
peller having ‘fo jllowing features: 1. 
by engine speed; 2, Pitch control 
quirements; 3. Manual control; 4. 


in regard to pos- 
variable pitch pro- 
Pitch control 
by thrust re- 
Automatic re- 


versible pitch for use as a dive brake; 5. Full 
feathering. 

__— Box 215, % FLYING 
CASH in on your Aviation Ideas! National, rep- 


utable organization will manufacture and market 
additional worthwhile lines of aviation parts, gad- 
gets, instruments, accessories, etc., whether pat- 
ented or not. Exclusive selling rights, outright 
purchase, or royalty basis, whichever you prefer. 
Write full particulars for quick action. Box B 
% FLYING 
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Important Announcement! 
NEW 


Dalton B-6B (Army Type) Navigation Computer. 
Air Navigator’s Log Book........++seeeeceseeeess 
Longines (large size) Navigation Watch.........-. 80.00 


= 00 
2.00 





NEW 


Dead Reckoning 


Cox & Stevens Navigation Com- 
UNTESTED 06s cesceccerescsndesiccncconsese $35.00 


(Used on transoceanic flights) 


Pan-American Navigation Service 





12021 


20 Ventura Boulevard 
NORTH HOLLYWOOD, CALIFORNIA 





SKETCHES and PHOTOS 


Authentic Detailed Sketches and 
Photos of the latest official U. S$. 
ond Foreign War Planes. Accurate 
sketches on heavy white vellum 
suitable for framing, 9/2" x12'/2". 


Actual photos on glossy 

stock 2%,"x4!l/.”. 10c 
SPECIAL PACKAGE of 12 
sketches, or 12 photos $1. Sample 
sketch and photo with illustrated 
catalog listing over 1500 addition- 
al aircraft, only 25¢. Buy Now! This 
offer is for a limited time only! 
CRAFT ART CO. DEPT. FB-40 
246 Fifth Ave. N. Y. 1, N. Y. 














REPLY TO BOX NUMBERS 
¢/o FLYING, 540 North Michigan Avenue, Chicago. 
where city and state are shown. 


This does not apply to Box Numbers 








For elere « 
BUY WAR BONDS 
AND STAMPS 
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High-Speed Mowing 

OR speedier mowing of air fields, the 

Corps of Engineers, Army Service 
Forces, has developed and placed in pro- 
duction a giant lawn mower which cov- 
ers ground five or six times as fast as 
the largest mowers hitherto used on golf 
courses. 

Grass is desirable on air fields since it 
keeps down the dust otherwise raised by 
propeller “wash,” but grass cutting has 
been a problem on busy training fields 
where hundreds of planes may be in the 
air at one time and ships constantly land 
and take off, sometimes across the grass 
as well as on regular runways. For this 
reason a grass cutter must do its job in 
a hurry and get out of the way. 

Towed behind a weapons carrier, the 
new mower cuts a swath 21 feet wide at | 
a top speed of 20 m.p.h. Test runs indi- 
cate it can cut 40 acres of weeds and 
grass in an hour, or an entire half section 


FLYING 


The new mower weighs 4,500 pounds 
and has nine sections which operate un- 
der wheel traction with flail-type blades 
rotating flat against the ground. The de- 
sign was developed by the Repairs and 
Utilities Branch of the Office of the Chief 
of Engineers. 








| Short-Cut Ps oe 


COMBINED WITH 


Practical Mechanies Simplitied 





NEW 2-in-1 reading course! Now you can learn aia, 

the speedy, simplified system of calculation used by 

draftsmen, engineers, accountants, ‘master minds” 

on the stage. Learn easy way to multiply 4 figures 

by 4 figures without using old-fashioned multipli- 

cation; add long columns of figures this lightning OM 

short-cut method. Learn horsepower, slide rule, (eo) 

micrometer, logarithms, wood measure, puzzles, etc., 

etc. Large illustrated volume complete with answers, 

only $1 postpaid. Satisfaction or refund. Amaze ° pn 
friends with your magic-like mental powers. . xX yz 

LEREE Baap -mail coupon TODAY! + _ , 4 

5 NELSONC co. 321 Ss. So. V Wabash, | Dept. t. 309- K, Chicago 

| Please send free detailsabout “Short-Cut Mathematics aad Practical | 

Mechanics Simplified. No obligation. 





-! 


in an eight-hour period. EE aed mane eee of 





PHOTO CREDITS 


pictures used in this issue (other than those 


to bottom. 


48—International 

51—Pix, Inc. 

60—Rudy Arnold 

63—Hans Groenhoft 

64, 65—U. S. Signal Corps 

89—U. S. Signal Corps 

100—Harold Kulick 

103—Harold Kulick 

108—Boeing Aircraft Co. 
109—Consolidated Vultee Aircraft Corp. 
110-B—lllinois National Guards 
115-B—John Swope 

119-R—Press Association, Inc. 
120-T—Lockheed Aircraft Corp.—C-Acme 
126—Lockheed Aircraft Corp. 

133-T— — & Haas—B—Curtiss-Wright 


Cor 
6—Harold Kulick 
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137—Hans Groenhoff 
152—John Swope 
159-L—U. S. Rubber Co. 
169—Curtiss-Wright Corp. 
187-R—Acme 





The following list shows the source from which 


provided by the Army Air Forces) were gath- 
ered. Where a single page is indebted to sev- 
eral sources credit is recorded left to right, top 



















Flight 


Instructor 
New Revised 
by CHARLES A 
y CHARLES A. 

ZWENG 

Author of 

“Radio & Instrument Flying,’ Ete, 
This important new book, just off the 
press, will prove invaluable to the Instructor 
as well as to his student. All maneuvers are 
fully covered and illustrated. The new ‘‘series of 
eights’’ and “‘series of turns” are shown. New fea- 
tures include, ‘‘Flight Examiners,’’ and ‘Methods 
of Grading.”’ Other new sections cover the new typi- 
cal ‘‘multiple choice’ examinations given for ‘‘flight 
instructor rating.’* Handsomely bound in Blue Leath- 
aat with gold letters. Price $4.00, postpaid or 
C.0.D, 


NEW DEAD RECKONING EQUIPMENT 


For Defense of Land, Sea and Air 

AIR NAVIGA- 
TION. TEXT 
with Dept. of 
Commerce 


Navigation 
: Plotter. Neces- 





sary for Cross- 
country flights, 
and for Com- 
mercial and In- 
strument rating 
examinations, 
Difficult radius 
of action, Off- 
course and al- 
ternate airport 
problems plot- 
ted and solu- 
tions given in 
a simple un- 
derstandable 
method similar 
to the text 
used in the U. 
S. Naval Acad- 
emy, but im- 
proved. Book 
size 14x8% in 
handsome red leatherette with gold letters. Plotter con- 
tained in patent_cover pocket, Combination only $4.00 
bostpaid or C.0.D. 


SOMETHING NEW—AIR NAVIGATOR'S LOG BOOK 








° e y 
Log Book’’ will provide a 
permanent record of your 
Pavigational flights. and- 
some blue leatherette => 
gold letters (full poc 
size). Only $2.00 postpaide 








12021 Ventura Boulevard 





‘. a z 
CHARLES A. ZWENG 
Formerly Instructor U.S. Army Air Corps 
Gives you personal Instruction 


OUTSTANDING NEW AVIATION 
DEFENSE BOOKS 


RADIO and INSTRUMENT FLYING: By Charles 
A. Zweng, Instructor, U. 8. Air Corps. New 
1941 Edition covering ney important material. 
Written especially to prepare the pilot for gov- 
ernment examination for “instrument rating.” 
Radio-Telephone Permit included with Meteor- 
ology, Radio-Orientation, let-down, off-course 
and alternate airport problems. Only $4.00, 
postpaid. 
FLIGHT INSTRUCTOR: A new text covering the scope 
of the written examination for flight instructor rating, 
New authentic Multiple Choice questions with answers 
included, $3.00, postpaid, or C.O.D. 
CELESTIAL NAVIGATION—complete equipment consist- 
ing of, Air Navigation Note Book and Navigation Plotter, 
Simplified Celestial Navigation, Air Almanac, ny of 
Position Book, and Illynes Star Chart, all 6 items only 
11.75 postpaid or C.0O.D. 
AERONAUTICAL TRAINING. New enlarged 1942 edl- 
tion. For the first time shows separate sections A 
taining Private Pilot | and Commercial Pilot **Multi 
Choice Dy ye Makes your government a 
easy. 3.00 postpaid or ©.0.D. 
GROUND INSTRUCTOR. Written for the student pre- 
paring for ‘‘Ground Instructor Rating.’’ Excellent = 
class work, oars Navigation, Mete ology Aircra 
and Theory of Flicht. Engines and Civil ir Regula 
tions. $3.00 aan. or C.O.D, 
GROUND INSTRUCT ‘OR RATING. Off the press Novem. 
ber ist. Contains ‘‘Multiple Choice’’ examinations on 
Navigation, Meteorology, Aircraft and Theory of Flight, 
Engines and CAR. Nomenclature and aviation Sictionars 
in back of book, It's new and different. Something 
you cannot afford to be without $3.00 postpaid. or 
t may be purchased in combination with ‘*Ground In- 
structor’* for $5. 
AIRPLANE and ENGINE MECHANICS: Examinations, 
New authentic Quizz Book now covers the new Multiple 


cases - ~~ ko fully illustrated with necessary 
all pilots. making “dead dia: ms. Used by Lock need. Douglas, prortheup, van 
reckoning”’ ghts cr an 4 schools. Why fail? Only $3.00 for 
country **Navigator’s both examinations 


h . 
AIR NAVIGATION “Gold. Medal Edition) includes me. 
teorology. Just Published, $3.50. 

aw os | PILOTS by Lt. Comdr. Halpine, 
Os 

NEW E-68 DALTON NAVIGATION COMPUTER, $10.00. 








PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 
(AFFILIATE PAN-AMERICAN NAVIGATION SERVICE) 

offers the student 
CELESTIAL AIR NAVIGATION—Th important field of 


Aviation has developed rapidly Oring the past year, 
Since the beginning of the second world war it has been 


Mavigators exi . Imme aatoly ter December 7th, 
1, marking the actual beginning of the world war for 
the nite State: u overnment began to survey th 


field and draw on navigation schools for air navigators 
and instructors. Airlines ontanenes Transition Schools 
for the burpese of practical advan Soteme- Former 
students of ‘‘Pan American College cs Celestial Air Navi- 
gation”’ are now in various quarters of the world. Some 
4 ferrying bombers to England and allied countries; 
ers are instructing in the Army Air Corps or wi 
Transition Schools for advanced training. Never before 
nee nav vigetion of the air offered such opportunities as 


pre: 
Tie CELESTIAL COURSE —Thia course is under the per- 
sonal supervision of Charles A. Zweng, recognized au- 
thority on Air Navigation ‘and former Instructor in the 
U. S. Army Air Corps. 
Air Navigation Equipment, pnctudteg, Aiveratt Seutanss, is 
under the tec mnical supervision of L' P. V. 
Weems, U. N, ret., outstanding Minette "and British 
authority ‘on ” Ceiestial Air. Navigation, author o ir 
Navigation” (Gold Medal Edition) and ‘‘Air Navigation’= 
(British Empire Edition). 


PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


12021 Ventura Blvd. North Hollywood, Calif. 


J 





THE NEW “LINK” OCTANT 


*‘Bubble type’’ for aircraft celestial Navigation. 
Price $262.50. 


Equipment Recommended for the Student 
Beginning Study of Celestial Navigation: 












Air Navigation Note Book with Navigation 
Plott -$ 4.00 
Simplified Celestial Navigation ° 3.00 
American Air Almanac 1.25 
Line of Position Boo! . . + 2.50 
Illynes Star Chart.....-.seeeeeserseesene 1.00 
$11.75 


PAN-AMERICAN NAVIGATION SERVICE 
NORTH HOLLYWOOD, CALIF. 
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FREE 


Packet of beautifully illus- 
trated “Worth Waiting 


For” postcards. 
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‘Please, long distance, clear the line, this is an 
important call.” A soldier and his loved ones are 
entitled to these few precious minutes together. 
Telephone conversations, however, are only a 
promise of things worth waiting for. Some day 
these two will no longer need to rely on long 
distance for their moments together. 

And until that day the only thing we can tell 
you about the new Victory Model Culver is that it 
will be economical, safe, easy and pleasant to 
fly on cross-country trips, smartly designed, and 
Worth Waiting For. 


UNDER CONTRACT TO THE 
U.S. ARMY AIR CORPS AND THE U.S. NAVY 


A 


CULVER 


AIRCRAFT CORPORATION 


CULVER AIRPORT 
WICHITA, KANSAS 





CULVER AIRCRAFT CORPORATION 
Dept. F17 Culver Airport, Wichita, Kansas 


Please send me your FREE PACKET of illustrated postcards. 


I want to be among the first to receive specific information about the 


(Culver Victory Models as soon as it can be released. 


I (am — am not) a pilot. 


Name 


Address 


CRY. 26 


State 


October, 1943 


wilting for! 
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For 16 Years PARKS LEADERSHIP TRAINING 
Has Prepared Young Men for LEADERSHIP in Aviation 


Your PLANNING TRAINING EXPERIENCE ACHIEVEMENT LEADERSHIP 


Age 


45 Years 


35 Years 


5 Years 


Le) 
LS.) 


20 Years 


17 Years 
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A Class at Parks Preparing for Leadership in Aviation 


The Future in Aviation Belongs to You If You Prepare for It! 


For 16 years LEADERSHIP TRAINING at Parks Air College has guided young men 


like yourself through the steps shown in the career chart above. 


Parks graduates have been uniformly successful in making satisfactory progress. Some are estab- 
ing records that are nothing less than phenomenal. 


PARKS LEADERSHIP TRAINING has made it possible for them — as it may well do 
r vou to follow a steady upward course in the career field of Aviation. With LEADER- 
SHIP TRAINING these men have excelled in productive skill and imaginative capacity to 
point that their positions have improved, and their earnings have increased in direct 
proportion, 


Parks men have progressed so surely along the career chart of life that today many of the 
key positions in Aviation are held by men who rightfully refer to themselves as “Parks Grad- 
uates.” Just a few of the many positions of responsibility filled by Parks men — and _ that 


e open to you who secure PARKS LE ADERSHIP TRAINING, are shown on this page. 


It should not be hard for you to picture yourself holding one of these LEADERSHIP posi- 

tions. Here at Parks we offer this LEADERSHIP TRAINING for those who desire more 

than average advancement in Aviation. The pathway up the career chart is open to you if you 
e eager to pay the price in persistent and well-directed effort. 

The Parks 61-page catalog will give you complete information about PARKS LEADER- 

SHIP TRAINING. Send for it now. Use the convenient coupon or a postcard. 


PARKS AIR COLLEGE, East St. ae Illinois 





> 
Parks Graduates Are Serving in These Positions of rs Ss >) ) 
Leadership In the Aviation Industry Today : 





















. 2) a 
Aeronautical Engineering Maintenance Engineering Operations and Flight a 
Produc tion Engineer Crew Chief Meteorologist 
ms search Engine Flight Engineer Dispatcher 
rroup Leader Inspector Flicht S ° 1 

Stress Analysis Field Representative: ight Superintendent 

Lavout Trouble-shooting Station Manager 

Weight Analysis Field Research Chief Pilot 
Fest Pilot (with flight Manager Overhaul Base Operations Manager < 
p pe emma F anne? Manager . Traffic Representative ° 
roject Engineer Vice-President in Charge Navi - 
Instructor of Maintenance . orte-anncl ” 
\dministrative Engineer Hangar and Field Manager C.A.A. Inspector > 
Liaison Engineer Assembly Chief Flight Instructor 
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City 


ENROLLMENT LIMITED TO MALE STUDENTS 
THE WINTER TERM BEGINS JANUARY 3, 1944. 


ARKS AIR COLLEGE 


: 


Recognition 


Was founded August 1, 1927. 

Has enjoyed full Federal approval longer than 
any other aviation school. 

Is accredited in its Aeronautical Engineering 
School by the Illinois Superintendent of Public 
Instruction. 

Is included, since 1938, in The Directory of Col- 
leges and Universities, issued by the United States 
Office of Education. 

Has a capacity for enrollment of 300 commercial 
aviation students, also detachments of U.S. A. 
Air Forces Aviation Cadets. 

Has its own airport with a school plant of 25 build- 
ings devoted to school purposes entirely. also a 
group of fields for military flight training. 

Has a faculty of 104, each especially qualified for 
his particular field of instruction. 


Open to high school graduates with a ranking in 


the upper two-thirds of their classes. 







ACHIEVEMENT 


PARKS AIR COLLEGE Section F-11 


East St. Louis, Ilinois 





Please send me the Parks 64-page catalog giv- 
ing complete details of the courses offered in 


commercial aviation training. 










Name Awe 





Address 






State 











